


The old idea that lubrication is just mainte- 
nance routine is breaking up like old-type 
grease under the speaker’s gavel. 

Here at the Texaco Research Center in 
Beacon, N. Y.—largest such facility—Texaco 
Lubrication Engineers learn the latest in 
lubricant technology and how to apply it as 
a major factor in cost control. 


LUBRICATION 


IS A MAJOR FACTOR 


Thus, they can help your maintenance 
and operating people apply the principles of 
Organized Lubrication to reduce your costs. 

Send for our book: “Management Prac- 
tices that Control Costs via Organized Lubri- 
cation.” 

Texaco Inc., 135 East 42nd Street, New 
York 17, N. Y., Dept. EW-90. 
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One construction, one basic cab 


le design finds many uses. 
Open coal conveyor structure shown under construction above carries 
Okolite-Okoprene power and control cables from Metropolitan Edison 
Company’s new Portland Generating Station to coal storage yard. Three 
types of the same cable meet in the tunnel (right) beneath the switching 
station: Okolite-Okoprene with CM-OT finish; Okolite-Okoprene with 
aluminum Loxarmor; Okolite-Okoprene with straight Okoprene sheath. 





Another leading utility picks 
Okolite-Okoprene for maximum margin of safety 


Utmost reliability, proved by long- 
term service records, is the reason 
why Okolite-Okoprene was selected 
for the brand new Portland, Pa., 
Generating Station of the Metropol- 
itan Edison Company—engineered 
by Gilbert Associates, Inc. Various 
Okolite-Okoprene cables have been 
installed for 600-volt power and 
control service with protective cov- 
erings designed for specific installa- 
tion conditions. For example: 


@ To avoid expense of conduit...permit 
quick addition of new circuits...Oko- 
lite-Okoprene power cable with flex- 
ible aluminum Loxarmor, in trays, 
carries power to motors, pumps, coal 





conveyors, fans and practically all 
other operating equipment. 


@ For maximum protection against soil 
corrosion, mechanical damage and 
insect attack...Okolite-Okoprene con- 
trol cable with Type CM-OT (corru- 
gated bronze tape) finish is used for 
direct burial underground circuits to 
the switching station in the yard. Fin- 
ish combines remarkable compressive 
strength with light weight and easy 
handling. 


@ For great weathering strength and re- 
sistance to abrasion... Okolite-Oko- 
prene control cable with an overall 
Okoprene sheath is used for most 
other control circuits within station 
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...and installed in outdoor trays lead- 
ing to coal storage yard. 


Power stations from coast to coast 
rely on Okolite-Okoprene for vital 
power and control circuits—a testi- 
monial to its dependability . . . its 
long life and dielectric strength . . . 
its resistance to corona cutting, 
moisture, heat, chemicals and me- 
chanical damage. For further infor- 
mation on this premium quality 
cable, made by Okonite’s exclusive 
strip-insulating process... and its 
adaptability to your important cir- 
cuits, write for Bulletin EW-1085, - 
The Okonite Company, Passaic, 
New Jersey. 


where there’s electrical power... there’s OKONITE CABLE . 
>, 6358 
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In the Industry 


Now You Can Do Something About Weather 


How often do construction bosses wish they 
could see the weather beyond the horizon and 
know the direction and velocity of its move- 
ment? And how much savings would result 
if they could have such information on the 
spot when it is most needed? 

Not many years ago such questions might 
have brought such reactions as “You had just 
as well wish for the moon.” But such 1s not 
the case today. 

Relatively new portable radio receivers 
that pick up the Federal Aviation Agency 
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200-to-400-kc broadcasts have made such in 


formation available. Recent improvements 
add scope and value to these broadcasts, which 
are rapidly gaining popularity with owners of 
small boats and private planes. And several 
manufacturers are producing the receivers. 
Up-to-the-minute weather broadcasts go 
out twice an hour. They supply information 
for a radius of about 200 miles. ‘Thus the new 
receivers and the weather information they 
pick up could become another valuable tool 


for utility construction and operating crews. 
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/THE NUMBER YOU PICK... 


depends on carefully calculated 
system requirements of present 
and future loads. So too, must 
the manufacturer of power 
transformers be chosen, carefully 
-..and with an eye to the future. 


To this end, careful consideration 
of Moloney Electric Company's 
qualifications will reveal these facts: 


@ Sixty-three years experience 
in designing transformers 
of all types and sizes. 


Modern, extensive facilities 
with the capacity to 
produce transformers of 
any size or rating. 


Unexcelled product 
operating records. 


Continuous research and 
development to improve 
transformer design and 
manufacture. 


This ability to design and 
manufacture efficient, dependable 
transformers of any rating is a 
carefully calculated result of 
Moloney planning and preparation. 


When “the number you pick” is 
determined, be sure that your 
requirements are adequately 


fulfilled, specify Moloney Trans- 


formers...All Along The Line. 
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ee all 
More proof: Tensile strength and elonga- TELLURIUM LEAD ALLOY SHEATH... The exceptional quality of this sheath 
tion remain virtually unchanged, after is one reason why Roebling has more 
eight years aging. ee a ee eee eee Tellurium Lead Paper Power Cable in 


service than any other manufacturer. 
Another reason is the superb inner 
quality of this cable. Every step of con- 
struction represents scrupulous care. 
The paper tapes, for instance, are ap- 
plied under uniformly controlled ten- 
sion, to assure maximum insulation 
qualities. And every inch of the cable 
is tested—then tested again. 


The first Roebling Paper Power Cable 
with the extraordinary Tellurium Lead 
Alloy Sheath went into service over 
five years ago. Since then hundreds of 
thousands of feet have been put to 
work. The record? Not a single failure! 
This remarkable record of service on 
energized circuits proves conclusively 
that Roebling Paper Power Cable with 
Tellurium Lead Alloy Sheath gives you 
maximum service, with maximum 
savings! 


You benefit in all kinds of savings— 
faa] not the least of which is money—when 
you put Roebling Paper Power Cable 
. with Tellurium Lead Alloy Sheath into 
service! Don’t you owe it to yourself, 
and your company, to find out more? 
An interesting, profusely illustrated 
book is yours free. Write for your copy 
...right now! Ask for Technical Bulle- 
tin 205-C. Electrical Wire Division, 
John A. Roebling’s Sons Corporation, 
Trenton 2, New Jersey. 


7, e+ a 


What’s more, we asked the people 
who bought this cable to put it into 
the toughest service possible—in such 
installations as high risers, grades and 
underground installations where large 
cable movements and high tempera- 
tures prevail. And this gruelling serv- 
ice bears out what we've always 
maintained: Roebling Tellurium Lead 
Alloy Sheath has long term stability 
when it comes to tensile strength and 
elongation, high resistance to creep 
and bending fatigue. 


Time— Years 


ROE BLING 


Branch Offices in Principal Cities = 
Subsidory of The Colorado Fuel and Iron Corporation 









a 
These graphs of laboratory tests show 
effect of aging on tensile properties of Tinea Vies 


Tellurium Lead Alloy Sheath. 





Uniform physical properties are easily achieved 
in a single operation with the tellurium alloy. 
This unique feature is but one of several which 
distinguish the tellurium alloy from other fa- 
tigue-resistant lead alloy sheaths. 


Mammoth new taping and cabling machines, 
and the finest obtainable materials, are used 
to produce the carefully constructed ‘‘heart”’ 
of Roebling Paper Power Cables. 
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HOLOPHANE Lights the Switchyard 
) a the ST. LAWRENCE Power Project 
a 


New, Big Switchyard becomes 
The World's Best-lighted Yard... 
with Holophane Substation Luminaires* 


One of the world’s great hydroelectric developments, the St. Lawrence Power 
Project, was viewed by Queen Elizabeth and Vice-President Nixon on June 27, 1959 
. Ilumination of the 7-acre switchyard which takes power from the Robert Moses 
Plant was a tremendous problem in itself. It was solved by the installation of 
new HOLOPHANE Substation Luminaires . . . The unique prismatic design of these 
units produces efficient, easily-maintained lighting, that is directed upward to 
the overhead structures, as well as for general ground illumination . . . Another 


vital HOLOPHANE contribution to lighting and world-progress. ENGINEERS 


Uhi, Holl & Rich, Boston, Moss 
(an affiliate of Chas. T. Main, Inc.) 


GENERAL CONTRACTORS 
B. Perini & Sons, Inc., 
Sponsors of joint enterprise 
Walsh Construction Company 


a, ; Morrison, Knudsen Inc 
Foe ‘ Utah Conteattion Compony 


— Authorities Since 1898 * 342 Madison Ave., New York 17, ve Y. {= CONTRACTOR 


Consult HOLOPHANE Engineers through your professional advisors 


4 
Re 


Electrical Constructors, Columbus, O 
TWE HOLOPHANE CO., LTD., 418 KIPLING AVE. SO., TORONTO 18, ONTARIO 
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Mit 
nationwide 
delivery 

Pai MI lis 
of transformers 


To California... to Florida...to lowa...to New York...new Federal 
Pacific Transformers are rolling out to new installations through- 
out the country. Typical is this 3333 kva, 115 kv single phase 
Type LS power transformer, one of four transformers forming a 
10000/12500 kva bank and spare recently shipped to Florida. 


FPE TAILORS TRANSFORMERS TO YOUR NEEDS...This unit in- 
cludes nitrogen pressure equipment for oil preservation, remov- 
able radiators, terminal box for control wiring, interchangeable 
ASA Standard High Voltage Bushings, bushing type current trans- 
formers and ASA standard accessories. 


FPE TRANSFORMERS SURPASS SPECIFICATION REQUIREMENTS 
...Before shipment each rugged, soundly-built FPE transformer 
is thoroughly tested to meet all NEMA and ASA standards. Stand- 
ard tests include: resistance measurements of all windings, ratio 
tests at all tap positions, polarity, exciting current, impedance, 
applied potential tests, induced potential tests, no load and full 
load loss tests. In addition to these, optional tests available 
include: full wave, chopped wave and front of wave impulse tests. 
Having Federal Pacific furnish your distribution and power trans- 
formers is sound judgment. Federal Pacific Electric Company, 
General Offices: Newark 1, New Jersey. 


aby FEDERAL PACIFIC ELECTRIC COMPANY 
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FUTURE NEWS >} Commonwealth Ed’s Dresden A-Plant will go critical about Oct. |. 


LATE NEWS > Washington Wire .. . FPC Examiner E. B. Marsh tentatively re- 


schedules hearings on Oct. 26 in case involving eight ads in a 1957 
ECAP series . . . House Reclamation Committee rejects (13-to-9) 
plan for private development of Trinity project in California. Mean- 
while, Senate-House conferees agree to include $2,415,000 in Public 
Works Appropriation Bill for Fiscal 1960 to begin federal construc- 
tion .. . OCDM sets Oct. 15 for wrapping up its investigation of 
steam turbine-generator imports . . . FPC orders South Carolina 
Generating to reduce rates to Georgia Power by $72,476 annually 
instead of by $252,186 as provided in 1956 order. 


I-T-E cuts list price 10% on low voltage switchgear, unit substations, 
and unit substation transformers in ratings up to 2,000 kva. Other 
manufacturers will follow. 


Norwich, Conn., citizens vote 2,919-to-1,914 to turn down offer of 
Connecticut L&P to buy the municipal system . . . Manton, Mich., 
citizens vote 339-to-75 to sell their system to Consumers Power for 
$175,000 . . . Greenfield, Ohio, Village Council rejects proposal to 
negotiate sale of its system to private utilities . . . PSC okays sale to 
Arkansas P&L of Marshall Ice & Electric for $130,000 and Calico 
Rock Ice & Electric for $40,000. 


Pennsylvania P&L and IBEW agree to two-year contract with wage 
increases of 8 to 18¢ an hr now, and another 8 to 19¢ an hr effective 
July, 1960... California EP and IBEW sign one-year contract upping 
wages 5¢ an hr, plus 542%, based on wages in effect Dec. 1, 1957. 
Since that time quarterly cost-of-living adjustments have been made 
and were taken into consideration . . . Pacific GkE and IBEW agree 
to 544% wage hike. 


WEEKLY POWER OUTPUT—UP 7.6% (Week ending Aug. 8), Kwhr 13,675,000,000 


Billions of Kwhr 
14.5 


14.0 
13.5 
13.0 
12.5 
12.0 
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Per Cent Change From Previous Year 


July 25 Aug.1 Aug. 8 
Total U. S. - +102 +92 +76 
New Eng. .... +13.3 +105 + 42 
Mid. Atlan. ... +143 + 99 + 37 
Cent. Ind. .... 10.7 +10.2 + 58 
West Cent. .... 85 +106 + 846 
Southeast + 7.2 +60 + 60 
South Cent. .. +10 +04 +12.0 
Rocky Mount... +140 +15.1 +10.5 
Pacific 
NW .... +20.0 +19.1 +-16.7 
ae +16.3 +143 +12.1 


Seasonally Adjusted Index 251.8 
Week Ago 253.6 Year Ago 236.0 


Source: Edison Electric Institute 
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Preview of this Issue 


EVENTS >» IVA may have near-autonomous control over its bond program as 
a result of the President’s signing the bond bill. Just what the bill 
enables ‘I'VA to do, and what neighboring utilities think of the 
action is outlined on page 52... . “Citizens for Low Cost Power” 
group gets organized in Kentucky (p 53) . . . Three companies get 
rate hikes, one is rejected (p 54) ... NRECA’s “Silver Jubilee” pro- 
gram hits half its contributions goal (p 55)... ECAP’s Ed Dunning 
starts new employee-information column (p 55). 


ENGINEERING ) Helicopters halve the cost of patrolling transmission lines of Ontario 
Hydro-Electric Power Commission. In addition, they also expedite 
brush control and the hauling of large equipment (p 58) . . . Georgia 
Power tryouts prove the reliability of sequential switching of un- 
grounded y-connected capacitor banks (p 60) . . . In British Colum- 
bia, 230-kv subtransmission saves in the extension of Vancouver’s 
60-kv network (p 64) . .. Bureau of Standards’ tests determine higher 
wind velocity vibration constant (Strouhal number) use (p 74). 


PROCUREMENT & > Purchasing agents are playing it close on inventories, pending settle- 
PRODUCTS ment of the steel strike . . . Higher interest rates nibble into capital 
construction . . . Look for more skirmishing on the oil front (p 75). 


Politics and Public Power 


AN EXTRAORDINARY AFFAIR 


“Extraordinary!” said a White House official 
concerning the 11th hour, behind-the-scenes 
agreement which led to President Eisen- 
hower’s signing of the IVA bond bill. 

In fact, this high ranking official said it was 
the first time a President had ever signed a 
bill on the promise that Congress subse- 
quently would pass a second bill to “correct” 
its unacceptable provisions. 

The second bill (S-2471) would “correct” 
these provisions in the signed measure (HR- 
3460) simply by striking them out (see page 
52). This second bill was pending before the 
Senate when Eisenhower signed HR-3460. 


These last-minute tactics left most con- 
servative GOP members mad and frustrated, 
and most TVA supporters happily confused. 
Here's what happened: 


12. —- ELECTRICAL WEEK 


Word got out, shortly after the bill was 
placed on the President’s desk, that he 
planned to veto it. This surprised most of the 
bill’s backers. Several meetings were held at 
the White House with Congressional leaders 
who favored the bill in an effort to change 
Eisenhower's mind. 


Pressure on the President to sign was 
strong, and it came from many quarters: 
Democrats who felt committed to getting 
some sort of TVA bond bill legislation this 
year; Republicans anxious to avoid a “veto 
government” stigma; and some, though by no 
means all, utility officials who felt HR-3460 
was the best version of an inevitable bond bill 
they were likely to get. 

No dice, said the President. Unless the un- 
acceptable versions dealing with limited 
Budget Bureau review were re-worded, he 
could not sign HR-3460. 
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MANUFACTURERS > 


NEW EQUIPMENT > 


MANAGEMENT > 


SELLING > 


Foster-Wheeler to provide auxiliary boilers at Eddystone Plant ol 
Philadelphia Electric Delta-Star subjects 600-amp, 34.5-ky 
“Powerrupter” to freezing chamber tests . . . Westinghouse announces 
new method of 


materials (p 76). 


growing germanium and other semi-conductor 
5 5 


Pole-type transformers for 14.4-kv cover the voltage ranges of tou 
previous units . .. Aluminum accessories for use with stranded 


aluminum and ASCR are made from drawn tube (p 82). 


Utility analysts think highly of industry’s growth prospects, accord- 
ing to nation-wide survey. The analysts are especially impressed 
with opportunities afforded by electric heating and heat pumps, but 
many fear the widening inroads of government competition and the 
regulatory squeeze (p 93) . . . FPC announces latest tally in world 
power “sweepstakes” (p 96). 


Commonwealth Edison sold electric heating to 156 apartment build- 
ings through promotion and an attractive (1.75¢) rate . . . National 
Electrical Living Program will stage $100,000 contest; Medallion 
Homes will be grand prizes (p 101). 





Then an “agreement” materialized. The 
I'VA directors, meeting in Washington, sug- 
gested that the unacceptable versions be 
stricken. This might be done if a second bill 
—to amend HR-3460—could be raced through 
Congress and sent to the White House before 
the 10-day deadline (Aug. 7) on the earlier bill 
had expired. If this were done, Eisenhower 
agreed to sign both bills. 

The second bill (S-2471) was immediately 
introduced in the Senate by Sens Robert Kerr 
(D-Okla.) and Francis Case (R-S.D.) and was 
approved promptly by the Senate Public 
Works committee with only one dissenting 
vote. Sen Gruening (D-Alaska) thought the 
amendment was too appeasing. 


Then an obstacle appeared. A Senate par- 
limentarian ruled Congress could not amend 
legislation on the President’s desk until he 
had signed or vetoed it. Senate and House 
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Democratic leaders urged Ike to sign it any- 
way—on their guarantee that the second bill 
would be passed quickly. 

Ike agreed to the plan while conservative 
Republicans writhed. Far better, they 
charged, for the President to veto HR-3460, 
and for Congress to send him an acceptable 
bill afterward. How, they asked, could Ike be 
sure the second bill would be passed? 


They also claimed that the President, by 
agreeing to the amendment to retain his 
authority, was giving away necessary controls 
on TVA. Nor could TVA’s backers under- 
stand why Eisenhower had agreed to it—be- 
cause it would give TVA more authority. 

It was an extraordinary procedure, sur- 
rounded by extraordinary confusion, and 
may have an extraordinary effect on White 
House-Congress relations for the balance of 
Eisenhower's term. 
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Nuclear Notes 


14 


Fuel element instability—dimensional, structural and metallurgical— 


is one of the major problems holding up progress toward economic 
atomic power. Under intense temperature and radiation conditions, 
inside reactors, fuel elements tend to twist, blister, warp, grow, 

fill with gases and lose strength. Measures to control or “get 

around” this weakness are commanding more and more attention today. 
Uranium salts, mixed with other molten salts are being proposed by 
Dr Haakon as a better fuel for high temperature reactors Flood 

of Norway. They do not change shape and can be purified 
continuously by a cycling process. Dr Flood, authority in molten- 
salt chemistry is visiting professor of engineering at UCLA and 
adviser to American atomic installations on chemical problems 
involving uranium salts. 

Fuel elements for the first ceramic reactor core produced in 

Canada are being delivered to Atomic Energy of Canada, Ltd. 
Ceramic fuel is expected to have more stability under high 
temperatures and resist corrosion longer than metal fuel elements. 
The first 60 units of 300 pelletized ceramic uranium oxide elements 
have been delivered and will be used among other things to simulate 
conditions in several types of power reactors now being developed. 
American Machine & Foundry Co. 


A new power reactor cooled by boiling sulphur at about 1200 F has 


been proposed to AEC by Aerojet General Nucleonics, and the 
concept selected for a nine-month study. High thermal efficiency is 
theoretically possible if engineering problems can be solved. Atomic 
Energy Commission. 


Manitowoc (Wis) Public Utilities has petitioned AEC for a nuclear 


power plant and been told there is an excellent chance of getting one. 
The Wisconsin municipal is pressing for a 22,000 kw pressurized 
water plant reactor plant for which the federal government would 
contribute $10 of the $12 million cost. 


AEC plans to build a small pressurized water reactor plant of 


ELECTRICAL WEEK 


16,500 or 22,000 kw in its own efforts to provide economical nuclear 
power. Proposals from cooperatives and public power groups to participate 
have been invited. Deadline for offers is Nov. 16. ‘The proposal 

could include provision for a superheater to increase the electrical 
capacity from 16,500 to 22,000. Construction would start in May next 
year and be completed in two years. Atomic Energy Commission. 
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CEMENT 


NORMAL WITH 
SLEEVE 


CORROSION FORCES 
SLEEVE TOWARD PIN, 
PREVENTS CRACKING 
PORCELAIN 


or 











otection for transmission lines 


Who can predict where corrosion protection will be needed? 
Insulator life is normally accepted as at least 30 to 40 
years. But corrosion damage could reduce that to five years 
or less. When protection is available at no extra cost, doesn’t 
it make sense to use it? And since the Futura sleeve is 
needed for high voltage service, why not standardize on 
one unit for all services above 34.5 kv? 


All the suspension insulators in the Futura series — 
18,000, 25,000 and 36,000 pound M. & E. ratings — come 
with the Corrosion Intercepting Sleeve. 


\ 
wan anticipates industry demands 


Rather than await industry demand for a new suspension 
insulator design, Futura anticipates it. Not only will the 
Futura design protect against corrosion problems of the 
future, it also provides high strength with less weight and 
without any increase in dimension. 


You will be hearing more about Futura, its characteris- 
tics and its all-around suitability for the transmission lines 
of tomorrow. 





\V@ Oasis of Power! 


For Desert Duty at Saguaro Power Plant, 


Arizona Public Service Chose PEN NSYLVANIA! 


ON GENERATING UNIT NO. 2 


at Saguaro Steam Electric Generating Sta- 
tion, a Pennsylvania 140,000-kva “Con- 
tour Design” Power Transformer steps up 
the generated voltage of 14,700A volts 
to a transmission voltage of 115,000 volts. 


i i 
The colorful desert location for Saguaro Station—30 miles north of Tucson—was selected by Arizona 
Public Service Company because of its proximity to highways, railroads, natural gas, and a large under- 
ground water basin. Equally important was the effective balance of the state’s power generation and 
transmission facilities permitted by this location. 
extreme care also was taken in selecting the equipment for generating and transmitting up to 200,000 
kilowatts—as much power as the entire state of Arizona used in 1942. On unit no. 2, the main step-up 
transformer, a 140,000-kva, 115-kv Pennsylvania Power Transformer, easily satisfies the utility’s 
rigorous requirements regarding quality and efficiency. In addition, the compact “Contour Design” 
afforded considerable savings in installation time and costs—for it permitted the transformer to be 
shipped upright and completely assembled, except for bushings and the four oil-to-air heat exchangers. 
For similar economy as well as proved performance, it will pay you to check 
Pennsylvania regarding your next power transformer installation. For more 


details or a quotation, contact Pennsylvania Transformer Division, 
McGraw-Edison Company, Box 330, Canonsburg, Pennsylvania. e 


PENNSYLVANIA POWER TRANSFORMERS “| 
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Here’s a NEW 
LARGE CAPACITY 


@ No. 370 Haven's Grip has been added to 
the Crescent line in answer to insistent de- 
mand for greater capacity in these proven 
grips. Its capacity of 9/32” (.282) to 13/16” 
(.8125) will accommodate many sizes and 
types of wire. 

Note that this grip incorporates a safety 
latch which not only prevents it from falling 
off the wire, but adds greatly to its structural 
strength. Like all Crescent Grips, No. 370 
is forged from special alloy steel, carefully 


heat treated and finished in Cadmium plate. 


ar eae ed 


SAFE LOAT 


SMALLER SIZES 
CAP. SAFE LOAL 
AP. SAFE LOAC 


CRESCENT WIRE GRIP 


Parallel jaws assure a positive grip that will 
not injure wire. Jam-proof, instant releasing. 
Four sizes, with either smooth or serrated 
jaws, 5/16” to 1-1/16”" capacity — up to 12,000 
Ib. safe load. 


WL Me Lah 
Symbol of, Ercellence 


CN 
aun ds te 


Crescent is our trade-mark, registered in the United States ond abroad, for wrenches and other tools. Sold by leading distributors ond retailers everywhere and made only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YOR K 
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FOR 330 Kv POWER 
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Atomic Energy Plant Relies on 
Two100,000 Kva Transformers 
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LOAD TAP CHANGING 
PENNSYLVANIA 
POWER TRANSFORMER 


.. one of two 100,000-kva Pennsylvania 
transformers located at the Portsmouth, 
Ohio, plant of the Atomic Energy Com- 
mission. The transformers step down a trans- 
mission voltage of 330,000 volts to 14,400 
volts for plant distribution. 


— ee 
a 7 


ae 


Two 100,000-kva Pennsylvania Power Transformers play a key role in the distribution of power 
throughout the Atomic Energy Commission’s Portsmouth plant. With a high voltage rating of 
330,000 volts, these ‘‘step-down’”’ units are among the highest voltage transformers ever manu- 
factured for use in this country. Their integrated load tap changing equipment boasts the “quiet 
ruggedness” that is so desirable in most present-day installations. 


Other Pennsylvania features include corona-free high voltage coils that are designed for uniform 
impulse voltage distribution . . . and of course the well-known Pennsylvania “‘Contour Design’’ 


construction, which results in space-saving, weight-saving compactness. 
For the full story on these and other Pennsylvania design and construction 


details, you are invited to contact Pennsylvania Transformer Division. McGraw- 
Edison Company, Box 330, Canonsburg, Pa. 


PENNSYLVANIA POWER TRANSFORMERS 
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Exolusive features 
a thick cladding of aluminum 
a controlled atomic weld 


Give your transmission lines permanent protection 

with the new light-weight, low-cost Alumoweld 

Overhead Ground Wire—the only aluminum-covered steel 
wire with a thick cladding of aluminum and the only one 
made by the controlled atomic-weld process. 


Not only does Alumoweld have the strength of steel 

wire, but because of its 25% by area aluminum covering, it 
offers the added advantages of much higher conductivity 
and far greater service life. In fact, Alumoweld has corrosion 
resistance equal to solid aluminum wire, has one third 

the conductance, and eight times the strength. 


In Alumoweld Overhead Ground Wire, you get three 
important benefits. (1) Its thick aluminum covering 
permanently protects the high-strength steel core against 
corrosion. (2) The electrical conductance is excellent 

for relaying and for discharging lightning and transient 
currents to ground. And, (3) Alumoweld’s high strength 
permits stringing for ample mid-span clearance. 


For more information on Alumoweld, write today 
for Engineering Bulletin E.D. 3000. 


COPPERWELD STEEL COMPANY 


WIRE AND CABLE DIVISION Glassport, Pa. 
For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 
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tari KEARNEY 
QUALITY in 
Fuse Links 








to give you positive 
protection... 
close coordination 


Quality control in KEARNEY Fuse 
Links starts with design...and con- 
tinues through careful selection of mate- 















rials, precision parts manufacture, expert 
assembly and strictest inspection and 
testing. The end result is dependable 
protection...uniformity that guarantees 
all Fuse Links of the same rating will 
perform exactly alike. 


ALL KEARNEY Fuse Links feature 
low temperature operation. Pure tin 
elements or low melting point solder, 
selected for proper strength and melting 
temperature for each current rating, 
keep temperatures inside the cutout tube 
well below charring point. This provides 
accurate, positive arc clearance even 
after long periods of overload. 














Take care of your requirements in Spe- 
cialized and Standard Fuse Links with 
KEARNEY. Contact your KEARNEY 
Representative. 











-ontrolled manufacture and rigorous testing 
eau ha mee a ee 


JAMES R. KEARNEY CORPORATION ~+ 4224-42 Clayton Avenue « St. Lovis 10, Mo. 





FOR BETTER CONSTRUCTION—SAFER MAINTENANCE 


‘Specify Kearney Products 


Plants at: ST. LOUIS ¢ FAYETTEVILLE, ARKANSAS « SHENANDOAH & CLARINDA, IOWA ¢ GUELPH, ONTARIO, CANADA 


Rail a 


ACRE U Beers Tr 
GCE TC 
bores through 
Am Cae 


Torque: 8,400 ft.-Ibs. 


There’s a new kind of hydraulic digger in the field— 
a digger with greater auger torque than any other 
derrick-suspended borer in use today. 


The Holan 3-speed Series 5400 Digger handles 
augers up to 30 inches in diameter, and provides 
8,400 ft.-lbs. torque. In addition to the high torque 
speed for big augers and tough digging, there’s a 
faster speed for normal digging and augers 16 inches 
or less. A third speed is for spinning dirt and mud off 
the auger blades. 


A positioning cylinder assures straight holes, aligns 
the auger for digging anchor holes and provides more 
clearance while setting poles. The swivel-mounted 


digger swings any way the operator desires. One man 
controls the unit from the rear of the truck. 


To learn more about what the Series 5400 does—and 
how it works, call or write us. 


Holan Corporation, 4100 West 150th Street, Cleveland 35, Ohio 
Plants in: Cleveland, Ohio; Griffin, Georgia; Phoenix, Arizona 


M7, 


Subsidiary of THE OHIO BRASS COMPANY HOLAN 


. 
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Convert demand load data to IBM cards 
for quicker load analysis—accurate billing: 


The new, improved Sangamo-FP digital demand recorder facilitates 
automatic data processing . . . can be used for all demand recording 
purposes .. . includes Kw, Kvar and Kva values. 


You get more for your money in load survey applications—twice as many 
impulses per interval . . . faster translating . . . plus a visible record that lets 
you see peaks and outages right after they occur! Sangamo’s automatic 
translator permits direct, accurate and economical conversion of tape data 
to standard IBM cards. It can be used with your present key punch 
equipment, or you can obtain fast translating service from Sangamo 

at a nominal cost. 


SANGAMO-FP 
DIGITAL DEMAND 
RECORDERS 


GIVE A VISUAL RECORD... 
PICK THE PEAK and READ IT! 


The enlarged section of tape above shows how simple it is . . . See the 
punch farthest to the left at 1634 hours? Read it. 400 plus 10 plus 

4 plus 1—415. A quick glance at the right hand of the tape shows a 
power outage at 14 hours. The punched tape provides a permanent, 
positive record that eliminates arbitrary interpretation of charts. 


The DDR is available for 5, 15, 30 and 60 minute intervals—easily 
converts from one interval to another. A single roll of tape (15 minute 
interval) permits 3 months of continuous recording yet allows monthly 
record removal. Get the complete story from your Sangamo Representative 
or write for Bulletin 360. 


oe ANNIVER, 


SANGAMO Electric Company 
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Check these 9 important 
NEW GENERAL ELECTRIC VULKENE™ | 


In the General Electric Vulkene Cable— In the specially engineered spacers— 


improved mechanical properties 5.—quick, easy, lower-cost installation 


heat stability 6.—greater freedom from dust and dirt 


1 
2 
3.—light weight 7.— reliability in service 
4 


oo small diameter *Trade-mark General Electric Company 


Progress /s Our Most /mportant Prodvet 


GENERAL @@ ELECTRIC 
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“WRAP-AROUND” INSTALLATION IS QUICK, ot ee 





(1) Slide the unit over the messenger. Grommet (2) Place first cable on next grommet. Half-sec- 
grasps messenger securely—no need to hold it in tioned grommet makes a curved shelf in which the 
place manually. cable will rest. 





(3) (a) Place second cable between half-sections of (4) Complete the “‘wrap-around.’’ Squeeze closed 
next grommet. Start “wrap-around” by slightly the self-latching, positively-locking spacer. The 
closing spacer around cable. installation is now complete—without bolts, nuts, 

(b) Place third cable on the half-section of positioning of separate parts, or separate small parts 
next grommet. Continue “‘wrap-around”’ by raising to misplace or drop—and it’s easily done, wearing 
and closing spacer around cable. gloves in severe cold, if necessary. 


advantages built into the 
AERIAL SPACER CABLE SYSTEM 







In the complete system— For further information on the G-E B 
Vulkene aerial spacer cable system, £% 
{ 8.— economical, compact overhead distribution just mail the coupon below. 
‘ 9.—year-in, year-out service reliability for which ate orate seein ae tee 


General Electric Company 


General Electric products are famous Wied and Cable Dhartanent 


and cables. 


i 
| | 
| | 

( 1 Section W-222-827 | 
| Bridgeport 2, Conn. 

, ‘ | 
You'll find comparable special advantages and fea- j Please send me your new booklet on the 
; : : . G-E Vulkene aerial spacer cable system. 

; tures built into other wires and cables in General 

ame 

} Electric’s comprehensive line. These features and . aes | 

/ itle 

advantages, the result of extensive research and years e 
. . : ompany 
of design and manufacturing experience, offer you Dal | 
ress 
important values when you buy and install G-E wires | . | 
| City Zone __ State | 
| ! 
® — 
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1. STURDY INSULATOR. 
Has 5000 r 
sion stre 


t an 


2. TWO-BOLT INSULA- 
TORS. Two widely 
spaced bolts on each 
nsulator cap prevent 
t and the live parts 
from rotating 


3. INSULATOR CAPS 
pressed from 12 gauge 
stee Will not yield 
or deform under load 


4. RIGID BLADE won't 
bend. Heavy emboss 
Ys and flaring adds 
strength and rigidity 
Blade guides which 

Oo serve as at 1 


BUSTER 


biade 


5. HUSKY BASE 

f 3/16 galvar 
teel. Prevents mis 
alignment and exten 
sive distortion when 
tightening mounting 
bolts 


6. 4 BOLTS, 2 BACK- 
UPS for 





| 
: 
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this $&C Loadbuster 
Disconnect can he 
slammed closed 
without missing 


This tough, rugged distribution 
disconnect won’t twist, bend or 
loosen no matter how hard or from 
what angle it is slammed shut. To a 
lineman, who has to close pole 
mounted disconnects out on a cross 
arm, this means fast, positive clos- 
ing. There is no chance of missing 
the contact or hanging up. Six of the 
features that help make this possible 
are pictured at left. 


And with LOADBUSTER®, S&C’s 
portable loadbreak tool, and LOAD- 
BUSTER DISCONNECTS, you get reli- 
able, low-cost load switching . 
anywhere on your distribution feed- 
ers. LOADBUSTER breaks the circuit 
with no arc, and with no contact 
burning. 


For more information on LOAD- 
BUSTER DISCONNECTS please write 
for Bulletin 721. S&C Electric 
Company, 4421 Ravenswood Ave., 
Chicago 40, Ill. In Canada: S&C 
Electric Canada, Ltd., 8 Vansco 
Road, Toronto 18, Ont. 


S&C ELECTRIC COMPANY 





QUALITY CONTROL MAKES THE DIFFERENCE 
IN ALCOA COVERED CONDUCTOR 


Most covered conductor looks about 


the same... and, for the first few 
years, may perform about the same. 
But looks can often be deceiving and 
sometimes very costly. For the fact 
is: all covered conductor is not alike. 
There’s very often a big difference 

. and, in Alcoa covered conductor, 
that big difference is quality control. 


Take the problem of dirty wire, 
for example, shown in the illustra- 
tion of polyethylene covering above. 
Though a small amount of grease, 
dirt and mill pickup on bare conduc- 
tor may not be detrimental, such is 
not the case with covered conductor. 
In covered conductor, if the wire is 


30 


not absolutely clean and free from 
grease and foreign particles, voids, 
pinholes and air pockets may result 
when the covering is applied. This 
causes uneven covering, creates 
points of weakness which often lead 
to shortened life. But you never have 
to worry about this problem with 
Alcoa covered conductor . . . contin- 
uous quality control prevents these 
hidden weaknesses by eliminating 
their causes. 


Alcoa covered conductor under- 
goes the most exhaustive series of 
tests in the industry ... tests before, 
during and after manufacture to 
make sure you receive the very best 


August 


product which can be made by the 
most modern production methods. 
Recognize this big difference of 
quality control in your installations 
by specifying Alcoa ...in neoprene, 
polyethylene or special coverings. 
No extra cost, but savings through 
added reliability and longer life are 
bound to be substantial. Aluminum 
Company of America, 2110-H Alcoa 
Building, Pittsburgh 19, Pa. 


Your Guide to the Best in Aluminum Value 


For exciting drama 
watch ‘Alcoa Presents"’ 
every Tuesday, 
ABC-TV, and the 
Emmy Award winning 
“Alcoa Theatre’’ 
alternate Mondays 
NBC-TV 
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for “standard” equipment 


At Allis-Chalmers, only the very basic “nuts and 
bolts” for our equipment are standard. A-C researchers 
regularly improve and modernize designs to meet 
industry’s constantly changing application demands. 
These same unique Allis-Chalmers product features 
and component designs have a habit of becoming 
standard on competitive equipment in the industry. 


ALLIS-CHALMERS <*°> 


New standards of performance demonstrated on all A-C 
products. Contact your nearby A-C office or write Allis- 
Yhalmers, Power Equipment Division, Milwaukee 1, Wis. 
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Service Drop 
House End 


THE MULTI-PURPOSE [NSA UTILI-TAP 
for aluminum and/or copper conductors 


Tired of all the expensive clutter in your 
stock rooms—a special tool for this, a special 
piece of hardware for that? Now you can 
clear out a lot of your inventory clutter with 
all new A-MP UTILI-TAP. 

Here is a product that can be used on 
diverse tapping installations—like no other 
product on the market. It’s permanent, it’s 
sure and it will do many, many jobs. 

Your stock can be simplified and easily 
maintained. Your linesmen can now go up 
the pole without pockets filled with miscel- 
laneous parts or belts loaded with special 
tools. Simplify with the A-MP UTILI-TAP. 


= 

\ 
— a ee 
Light-weight matched tooling available in 
mechanical or hydraulic types. 


The only tap on the market that converts from 
an easily attached open barrel construction to a 
permanent, closed barrel attachment. 


Exclusive split barrel 
construction for 
controlled 
independent crimps 
that prevent 
distortion and won't 
loosen or split 


Special A-MP 
plating and inhibitor 
compound for 
long-life corrosion 
resistance 


Lure 


Exclusive locking 
tabs that are crimped 
through barrel slots 
and permanently 


locked to barrel body 


by application tool 


Inner barrel 
dimple serrations 
to increase 
tensile strength 


Full range of wire size combinations for 
aluminum, copper or ACSR conductors. 


Send today for more information to solve your tap inventory and reliability problems simultaneously. 


American Pamcor, INC. api 


GENERAL OFFICES: 181 HILLCREST AVE., HAVERTOWN, PA. 
Exclusive Distributor For (XSAN Products To The Utility Industry 
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completely static 
protective relay! 


. - . available in Allis-Chalmers switchgear 


This highly reliable new protective overcurrent 
relay has no moving parts . . . it’s static, and it’s 
only '4 the size of conventional relays. 


Employing transistors, printed circuits, and 
other electronic components encased in epoxy- 
resin, A-C static relays are shock and moisture 
resistant They’re unaffected by temperature 
changes, operate with low burden, and have in- 
stantaneous reset feature. Quick plug-in construc- 
tion makes replacement easy. 

Want more protective relay-equipped switch- 
gear facts? Contact your nearby A-C office or 
Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin 


ALLIS-CHALMERS 
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Once restricted to shop fabrication, 
K-Weld® has recently been successful- 
ly adapted by Kellogg to meet the se- 
verest specifications for welding high- 
pressure-temperature power piping in 
the field. Currently it is being used in 
the erection of supercritical piping 
systems for some of the country’s 
leading steam-electric utilities. 
Unique among field welding tech- 
niques, K-Weld assures complete 
penetration of the root bead and a 
highly uniform internal contour with- 
out backing rings—through the use of 


controlled inert gas pressure inside 
the pipe. The technique can be used 
on pipe of any type or size during 
shop fabrication or in the field. 

Kellogg welcomes inquiries on 
K-Weld and its complete service to 
the power piping industry from con- 
sulting engineers, engineers of power 
generating companies, and manufac- 
turers of boilers, turbines, and allied 
equipment. An introduction to this 
service may be obtained by writing 
12-page booklet, 
‘‘The Eddystone Story”’. 


for Kellogg’s new 


Fabricated Products Sales Division 
THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17,N.Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 
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KELLOGG’S 


K-WELDING 


IN THE FIELD 


KEEPS PACE 


As welder lays K-Weld root bead, he care- 
fully controls the pressure of the inert gas. 


Using this technique, the root bead can be 
made slightly convex, flush or concave, and 
the weld deposited with a highly uniform 
nternal contour. No backing rings are needed. 


POWER PIPING-THE VITAL LIN K 


nt 
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SECONDS! 


NOW! NEW MOTOROLA MC-22 BASEBAND RELAYING SYSTEM COMPLETES 
ALL TRANSFER TRIP OPERATIONS IN LESS THAN 8.5 MILLISECONDS 


Here’s greater-than-ever power network protection . . . a new high in circuit break- 
ing speed. And new circuit safeguards provide maximum protection against false 
tripping. Internal MC-22 loop feedback circuits monitor component operation . . . 
provide alarm indications for sub-marginal conditions. In addition, full transis- 
torization eliminates tube replacement. 


Motorola MC-22 subcarrier signals are applied directly to the microwave baseband. 
Voice frequencies and associated equipment for protective relaying channels are 
completely eliminated. Only two chassis—transmitter and receiver—are used per 
channel. You can use up to 41 relaying channels spaced 4 KC apart in the 40 to 200 
KC band. Result: complete protection for all distribution lines is now more 
economical, as well as more reliable. 


What’s more, you’ll gain more complete use of your present or proposed microwave 

system ... because Motorola MC-22 frees the RF band above 200 KC for voice, 

pulse and data transmission vitally needed in today’s power company operations, MC-22 Receiver and Transmitter units — 
Write or call today for complete system information. 19” wide for standard rack mounting. 


WY MOTOROLA microwave 


Motorola Communications & Electronics, Inc., 4501 Augusta Boulevard, Chicago 51, Illinois ° A Subsidiary of Motorola Inc, 
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Jobs like this are made simpler from start to finish with )% 
Anaconda 20-10 Control Cable. All wiring shown in this 7 
control desk of a 15,000 hp motor is Anaconda 20-10 Con- }% 
trol Cable. : 


20-10 1485 ib RUBBER 
CONTROL CONTROL 


fer yi 8 2 935 Ib fey) .j 83 


Comparison of O.D. and Weight per 1,000 Feet of No. 
10 Awg 19 Conductor Cable. Ease of installation is in- 
versely proportional to the weight and diameter of th 

cable. This comparison shows 20-10 to be lighter in weight 
and smaller in diameter than a conventional rubber control 
cable. Thus Anaconda 20-10 Control Cable saves on it 

stallation costs. 


Anaconda 20-10 Control Cable’s composite design tak«s 
full advantage of both polyethylene and Densheath, gi 
ing full IPCEA recommended insulation thickness of 50 
mils for 600-volt service. 





with )) 


1 this 


Con- 9 


‘4 


ANACONDA’S SUPERIOR 20-10 
THERMOPLASTIC CONTROL CABLE 
SIMPLIFIES CABLE NEEDS! 


ONE CABLE for practically all 600-volt control cable 
applications — that’s Anaconda’s versatile, new ther- 
moplastic 20-10 Control Cable. This means simplifica- 
tion of all your control cable needs — makes ordering, 
stocking, and installation easier, quicker, and more 
economical. 

Conductors are insulated with 20 mils of poly- 
ethylene and covered with 10 mils of Densheath® 
(PVC). This composite design takes full advantage 
of the best features of both thermoplastics, and pro- 
vides full IPCEA recommended insulation thickness 
of 30 mils for 600-volt service. 

POLYETHYLENE conductor insulation provides: 

high dielectric strength 

low moisture absorption 

low power factor 

protection against electro-endosmosis 

high insulation resistance 

low specific inductive capacity 

ozone resistance 

resistance to chemical attack 


See the man from 


ANACONDA 


for 20-10 thermoplastic 
control cable 


® 


DENSHEATH (PVC), as both insulation and covering, 
provides: 

good dielectric properties 

excellent flame resistance 

excellent coloring ability 

excellent abrasion resistance 
The application of the over-all Densheath jacket to 
the cabled composite insulated and covered conduc- 
tors provides a product that can be installed aerially 
... in conduits .. . in trays or ducts . . . directly buried. 
Anaconda 20-10, then, is the superior control cable 
that can offer all the benefits of standardization to 
industry. 

For 1000-volt service, Anaconda has adapted 
20-10’s design to produce a cable with 30 mils of 
polyethylene and 15 mils of Densheath (PVC). 

Talk to the Man from Anaconda about 20-10, or 30- 
15, control cables for your applications. And be sure to 
write for Bulletin DM-5844 for the full technical data 
on Anaconda 20-10 Control Cable. Anaconda Wire & 
Cable Company, 25 Broadway, New York 4, New York. 


549201 


Use this coupon to get your copy of an 
important New Booklet on 
ANACONDA 20-10 CONTROL CABLE 
full technical data 


Anaconda Wire & Cable Company 
25 Broadway 
New York 4, New York 


GENTLEMEN: 

Please send me a copy cf Bulletin DM-5844 containing full 
technical information on Anaconda 20-10 Thermoplastic 
Control Cable. 

Name 

Company 

Address .. 


City 





l-T-E CIRCUIT BREAKER COMPANY 


CUURDINATE 


Only I-T-E designs and builds complete primary unit sub- 
stations in one plant. And because engineers can work so 
closely together, you benefit from extra time-and-money 
saving features: better-coordinated designs, easier assembly, 
pretested performance, and delivery to match your own 
construction schedule. 


At no extra cost to you, I-T-E can custom design and build 
substations to meet your own particular requirements. In 
every case you get the additional advantages of I-T-E switch- 
gear...sturdier, safer and easier to operate. And I-T-E 


New designs, stronger construction. I-T-E substation trans- 
formers are available liquid-immersed or with ventilated dry 
type or sealed dry type construction. Ratings: liquid—112%4% 
to 10,000 kva, up to 69 kv; dry ventilated—112\4 to 3000 kva, 
up to 13.8 kv; dry sealed—300 to 3000 kva, up to 13.8 kv. 


38 


high-stress transformers incorporate extra protection from 
fault damage. I-T-E substations are available in all kva rat- 
ings and secondary voltages up to 13.8 kv., for indoor or 
outdoor installation. 


Today more and more electric utility companies are looking 
to I-T-E as their single source of supply for complete unit 
substations. For in I-T-E substations, too, they find the 
advanced design and quality construction to which they are 
accustomed in I-T-E electrical equipment. Equally important, 
I-T-E costs no move. 


Manual quick-make means greater safety, extended contact 
life for I-T-E K-Line low-voltage switchgear. Expanded over- 
current trip provides maximum load flexibility. For added 
safety and convenience, K-Line circuit breakers can be moved 
to the test position or be disconnected with door closed. 
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Shrug off heavy fault currents. I-T-E disconnecting switches 
use heavy silver-to-copper jaw contacts with fhigh thermal 
capacities to withstand heavy fault currents. Operate easily 
under severe icing. Available in vertical or horizontal break 
or tilting insulator configurations. 
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I-T-E Circuit Breaker Company U-1 
1900 Hamilton St., Philadelphia 30, Pa. 
Send me detailed information on the following: 
{| Primary unit substations 

Unit substation transformers 

K-Line LV switchgear (600 v) 

Outdoor air switches 

Load interrupter switches 

Outdoor substation structures 

Reclosers 

Distribution cutouts 

Other 


Name 
GN iacepedis saci anit anata 
A cccccisiaieasaciaeiitigsa atti 
isi sitcistersiersitnninsibacinadliccicencciiapiigieeal State 


Title. 





SEND COUPON Get full particulars on specific I-T-E equip- 
ment. And remember I-T-E engineering 
assistance is at your disposal. 
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Steel construction saves money 
in large or small substations | 
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Small substation built economically with about three tons of 
USS Galvanized Structural Steel. Owner, Wisconsin Power & 
Light Company. Wood beams in background will be replaced 
with structural steel. 


Galvanized Structural Steel is the ideal material 
for substations of any size—whether they are 


individually designed or prefabricated. The big 


savings are in the low cost of the steel. Erection 
costs vary only slightly for different metals be- 
cause in any case the contractor has to have a 
crane available. 


Designers and fabricators are familiar with 
structural steel. It’s a proven material. You save 
engineering and construction time in addition to 


the low original cost of materials. 


Low Maintenance Cost. Galvanized structural 
steel assures long-lasting and trouble-free service 
due to the corrosion-resisting properties of the re- 
liable coating. Thirty years and more of unat- 
tended service has been recorded on substation 
structures built of this dependable product—with 


the plus value of neat, attractive appearance. 


Structural steel is readily available. New facil- 
ities have been built by U.S. Steel for manufac- 
turing all the necessary shapes and plates. 
Fabricators usually keep them in stock. When 
you need a substation in a hurry—specify steel! 
For more information, write United States Steel, 
525 William Penn Place, Pittsburgh 30, Pa. 


USS is a registered trademark 


Large substation built for the Columbus and Southern Ohio 
Electric Company using about 60 tons of USS Structural Steel. 
Sections were prefabricated for quick erection and, to assure 
long life and pleasing appearance, galvanizing was done after 
holes were punched. 
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United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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HOW MUCH IS YOUR COMPANY LOSING BY 
NOT USING A BELL? TAKE THIS 


BELL PENCIL TEST | 


AND SEE 


YES NO 
Here’s some pretty astonishing news, [ ] 2 Mapping of back country for projected line expansion 
received from a utility company using is taking too much time. 
a Bell: “In line inspection alone, 
the Bell is 45 times faster than by foot..” 
What is more, this company reports 
being able to check insulators [ ] [ ] We have to use tracked vehicles to tow equipment to 


some backwoods construction sites. 


[ ] . We have substations that require over 300 miles of 
ground travel in all kinds of weather. 


“point blank” from above; the old method 
was never certain. All of which is 


We could sign up 5,000 new industrial customers next 
to say that some power men get a payout 


7 ; : year if we could speed up new distribution facilities. 
on their Bell in one operation area alone. 


To illustrate other areas in which [ ] [ ] We have widely scattered service areas that need 
your company may save thousands of faster, closer supervision by key men. 
dollars — we invite you to take the 
sell Pencil Test. Now tear out the pencil test part and mail it— with your name, titlh, 
Then consider three ways — Charter, company and address —to: Department 36H, Bell Helicopter Cor- 
Lease-Purchase, Outright Purchase — yvoration, Fort Worth, Texas. We’ll send you additional information 


to try the Bell yourself, and soon! about the Bell’s role in Utilities. 


BELL 


HELICOPTER CORP. FORT WORTH, TEXAS «© SUBSIDIARY OF BELL AIRCRAFT CORPORATION 
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Another sound reason for buying 
J-M No.55 Cable Fireproofing Tape: 


“It not only earned us praise 
-but saved our profit on 
a highly competitive bid!” 


. . States Mr. E. H. Lovette, President, 
Lovette Electric Construction Co., Durham, N. C. 


“On one of our many military airfield installation jobs from 
Georgia to Iceland,”’ states Mr. Lovette, ‘‘we had to pump 
out 78 manholes filled with water before starting our 
electrical work. This meant that the cables had to be 
wrapped in the shortest possible time to complete the job 
on schedule .. . and keep us out of the ‘red’. 


‘Using two layers of J-M No. 55 Cable Fireproofing Tape, 
¥ lap, and tying them with copper wire, we only had to 
make one trip down each manhole. The savings in time and 
labor more than offset the slight additional cost of the J-M 
tape, and enabled us to come out with a profit. 


‘‘When a porcelain pot head blew up causing a fire at a 
switch gear station, the J-M No. 55-covered lead cable was 
practically unaffected though the fire melted the porcelain 
and copper. Engineering officers were so impressed that they 
asked us to use J-M No. 55 Tape on other jobs at their base.”’ 


It will pay you to use J-M No. 55 Cable Fireproofing 
Tape made of asbestos to defy fire. In an economical 
thickness, silicone impregnated, it repels corrosive waters 
and solvents. Write for Brochure TX-6A to Johns-Manville, 
Box 14, N. Y. 16, N. Y. In Canada: Port Credit, Ont. 


No special labor skills are required to apply J-M #55 Tape. Finished job using J-M #55 Tape is neat, stays neat, resists 
Special tools or training are not needed. Here a Lovette fire and water. This Lovette manhole job, exposed to jet fuel, 
workman is cutting tape to protect cable in manhole at an kerosene, diesel oil and other solvents during air base defueling 
important U. S. air base. operations, won praise from base officers. 


JOM WS MANVILLE 


Jouns-Manvitte Yi 
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FLY ASH | 


collected a day! 


GREEN’S AERODYNE HELPS SOLVE CONSOLIDATED EDISON’S FLY ASH PROBLEM 


Installation of Aerodyne Units at Consoli- Green makes this AERODYNE mechanical dust collector, to 
dated Edison's Hell Gate Electric Generat- collect fly ash and other dusts. Does this Green AERODYNE 
ing Station. 

really work? ‘ : 


Oe eC eM mec ce Cl) LT 
CU a CU Oe 
@ auore 1 Consolidated Edison Company of New York, Inc. 


Why used ececccecccece me UO a UChr ies 
were installed in the uptake flues of boilers No. 11 and 12 
for removing the bulk of fly ash leaving the furnaces.” 


@ avore2 MOU Te) 
p and, of that ash which would 
72 tons of fly ash per daye e Oe Ce 
fore entering the stack, the Aerodyne units, based on careful 


@ Quote 3 Me mew ee Ce 
7 Satisfactoryeceecececce “The operation of the Aerodyne mechanical collectors has 


SU em MB Oe ae 
ceeded expectations.” 


ees a eS) a Od 
ON eee) Cue 


Why not write and ask us? 


BEACON 3, NEW YORK 
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EAB a Ute WOODEN SHOES. i 


A Bell Telephone Laboratories 


erperiment in noise appraisal 


~The native Hollander wears wooden shoes.” 
“Nebraska has no seacoast.” 
“The daisy is a common wildflower.” 


As these syllables, words and sentences come in over 
the telephones, stand-ins for millions of Bell System sub- 
scribers rate them for clarity of reception. 


From these tests, Bell Telephone Laboratories engineers 
determine what is objectionable noise, and work to mini- 
mize it in telephone circuits. They begin by tape record- 
ing background noise associated with working telephone 
circuits. Test statements of appropriate length and con- 
tent (such as those above) are read onto a second tape, 
and both are fed onto the test circuit under carefully con- 
trolled conditions. A third tape. of normal room noise, 
is played through a loudspeaker in the test lab. 
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Several hundred listeners, meeting in small groups 
several times a day for weeks at a time. are then asked to 
rate the effect of noise on transmission of the various 
simulated telephone calls. 


For the Bell System, the results of the study will be- 
At Bell 


Laboratories, they will influence apparatus and systems 


come part of the over-all transmission objectives. 


development work. 


Noise is a major distraction of modern day living. It 
is also an enemy of the Bell System. In a telephone re- 
ceiver during a call, it might be power line hum. switching 
or thermal noise, or perhaps atmospheric static. Bell 
Laboratories spends a great deal of time. effort and money 
to keep this extraneous noise from becoming annoying 
and to assure you of a trouble-free connection. 


KRY 


9 


B BELL TELEPHONE LABORATORIES 


® 


4 


Horld cenler of communications researe h and de velopme ni 
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News about 


BEGoodrich Chemical «» #09: 


TELEPHONE 
DISTRIBUTION 


WIRE —— 


| N S | ST 0 N G F 0 N 8803 provides superior service for the elec- 


trical and telephone industry. Geon also 
provides excellent pipe, conduit and 

Bell, REA and other independent test- 

ing organizations agree on the high 


quality of insulation you get when 
conductors are insulated with Geon 
polyvinyl material. 

Geon provides superior electrical 
properties, as well as excellent resist- 
ance to abrasion and weathering. Even 
total immersion in water or oil for 
years can’t break down Geon materials. 

In addition, wires insulated with 
Geon can cut hook-up costs as much 
as 50°;. Since this insulating material 
can easily be color-coded, it is easy for 
installers to tap into the right line 
anywhere along the system. 

Insulating distribution wire is only 
one of the many places where Geon 


coatings for many products. For more 
information about Geon 8803 or any of 
the many forms in which Geon can be 
used, write Dept. AT-7, B. F. Goodrich 
Chemical Company, 3135 Euclid Ave., 
Cleveland 15, Ohio. Cable: Goodchemco. 
In Canada: Kitchener, Ontario. 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


B.EGoodrich 


GEON polyvinyl materials - HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 
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FAILURES 





UARANTEED 


for 5 years — further proof of the exceptional quality built 
into every RT&E Transformer to save you money. The wisdom 
of this guarantee is borne out by the graph above. This typical 
mortality curve was developed from actual failure rates of 
one leading utility and covers all makes of transformers. It 
shows clearly that most transformer failures due to work- 
manship and materials occur during the first 5 years of use, 
the critical period covered by the RT&E guarantee. 


In addition to this 5 year guarantee against defective materials 
and workmanship, RT&E also guarantees all fully protected 
transformers unconditionally for one full year. 


RT Ecorrorarion 


WAUKESHA, WISCONSIN 
PORTLAND, OREGON 





ywe EE 


cu, ; 
ARANTEE with WEN 
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Naugatuck VIBRIN 


Above — Relay transformers molded of Vibrin are externally mounted over 
the porcelain bushings of a 46,000-volt power transformer. 
Left —3'/.-Ib. current transformer is compared with one weighing 425 Ibs., 
believed largest ever made. Both are protected with Vibrin. 


World's largest electrical molded transformer... 


potted and housed with VIBRIN 


Associated Engineering Company—developer of the first 
electrical instrument transformers to take advantage of a 
polyester resin for both insulation and housing — has used 
Vibrin® from the start. 

Chosen because of its high dielectric strength, proved 
resistance to weathering, and desirable casting properties, 
Vibrin effectively shields against salt water, acids, alkalies, 
sulphur and other corrosive chemicals. Poured into a mold 


Naugatuck Chemical Division 


KRALASTIC RUBBER-RLSINS © MARVINOL Vi! 


around the core and coils, the Vibrin hardens to form a one- 
piece unit with even the attaching lugs molded in. Produc- 
tion time and costs of metal housings, porcelain bushings, 
and oil or asphaltic insulating compounds are eliminated. 
Whatever your potting or encapsulating need, small 
or large, simple or involved, investigate the advantages a 
superior-quality Vibrin resin offers you. Write our nearest 
district office or address below for more information. 


813V ELM STREET 
NAUGATUCK, CONNECTICUT 


@ VIBRIN POLYESTERS 


Akron - Boston - Gastonia - Chicago - Los Angeles - Memphis - NewYork - Phila. - CANADA: Naugatuck Chemicals - Elmira, Ont. - Cable: Rubexport, N.Y. 
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IMPORTANT COST REDUCTION IN TRANSMISSION LINE CONSTRUCTION 




























Build this 


69 kv transmission line 
with only 7 bolts 
per structure 


Here is a line design that reduces the 

labor component of construction cost. 

Good news for builders that find labor factors 
higher and higher! 

Use of horizontally-mounted Lapp Line Posts permits erec- 
tion of single-phase armless structures, with only seven bolted 
connections . . . two for each integral-gain-base insulator, one 
for ground wire bracket. Assembly is done before raising and 
setting pole, further speeding erection. Without arms, braces, 
or associated hardware, savings are an actual 25% over con- 
ventional construction. 

There are other economies also. Armless structures are 
stronger than conventional designs, permitting greater span 
lengths, larger conductors, greater factors of safety. 

Horizontal mounting improves insulator electrical charac- 
teristics, too. More exposure of insulator surfaces encourages 
uniform wetting and self-cleaning . . . wet flashover values are 
increased by as much as 15% over upright ratings. For urban 
or suburban lines, this construction offers trim, unobtrusive 
appearance ... the “small” look of a distribution line. 


We have a lot of data on this construction that you should 
see. Ask your Lapp representative or write: 


Lapp Insulator Co., Inc., Le Roy, N. Y. 


BAR ARRAY 
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HORACE E. BISHOP, peach and dairy farmer of Inman, South Carolina, THE ADDITION of this L-M Suburbanaire 
tells Duke Power's Edwin O’Shields how the L-M Suburbanaire adds now permits launching and reloading of 
hours to his day, beauty and safety to his home. boats at Lee’s Boat Haven, near Clover, 

South Carolina, any time of the day or night. 


Duke Power Provides Low-Cost 


Lighting For Piedmont Carolinas 


Rental plan for suburban and rural areas offers 
low-cost protective and convenience lighting for 
farms, filling stations, small townships. 


The extensive Duke Power Company system includes 33 branches from the 
Virginia line to the southern boundary of South Carolina. One important 
aspect of this progressive utility company’s merchandising and public rela- 
tions program has been to sell its customers on better outdoor lighting. 
To make such lighting available at low cost, Duke Power Company 
offers its customers individual photocell-controlled luminaires, such as 
L-M’s Suburbanaire, on a full-service contract. For $3.00 a month, the 
company supplies the unit itself with a 7000 lumen mercury vapor or 6000 
lumen incandescent lamp, pole, installation, service, and power, on a rental 
basis with a service contract. 
The lighting plan is widely used in the Company’s territory at farms, 
service stations and garages, industrial areas, and for small township street 
lighting jobs. Under the plan, which has been in operation only since THE L-M SUBURBANAIRE is a specially ¢ 
October, 1958, the utility has several thousand units in service. signed, easy-to-maintain open-type vu 


available with photocell and for either’ 


How-To-Do-It Information sh cat candescent, or with ballast for merc 
For details on how Duke Power Company and other utilities have put the vapor lighting. High efficiency is achiev 


plan into operation, ask your L-M Field Engineer or Lighting Engineer ; with scientifically designed reflector-refre 
or write Line Material Industries, Milwaukee 1, Wisconsin. In Canada: tor combination. Available in IES type: 
Canadian Line Materials Ltd., Toronto 13, Ontario. il, Ul, V, and 4-way type Il light patter 


(9 LINE MATERIAL Industries Outdoor Liqhtinc 


McGRAW-EDISON COMPANY Tit 


POWER SWITCHING EQUIPMENT * PACKAGED SUBSTATIONS * CAPACITORS * REGULATORS * OUTDOOR LIGHTING 


DISTRIBUTION TRANSFORMERS * KYLE RECLOSERS AND OIL SWITCHES * FUSE CUTOUTS AND FUSE LINKS * LIGHTNING ARRESTERS | TY 
LINE CONSTRUCTION MATERIALS * PORCELAIN INSULATORS ¢ FIBRE PIPE AND CONDUIT oo 
























Editorial Comment 
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They're Smart, North of the Border 


It is apparent that our Canadian neighbors display a fresh approach to 
many utility problems. Often, their solutions diverge from those U.S. engineers 
would have made under similar circumstances. But we cannot afford the 
luxury of shrugging them off as “not applicable” without due consideration. 

This issue carries two excellent examples of bold Canadian practice. Ontario 
Hydro (p 59) has operated its own helicopter fleet for ten years, and is finding 
new uses continually. British Columbia Electric Co (p 64) has gauged the 
growth of its metropolitan Vancouver service area for the next two decades, 
and has selected 230-kv subtransmission, much of it underground, to meet the 
demand. 

The Canadians have been in the forefront on the use of 345-kv (some call it 
360-kv) transmission. Like us beset by power supply problems, they’ve pushed 
central station gas turbines faster than we have, and the prolific harnessing of 
the abundant Canadian hydro resources is well known. Plans for damming the 
Peace River, 500 miles north of Vancouver, for up to 2000 Mw of generation, 
are but a recent example of their bold hydro and transmission planning. 

If there are divergencies between Canadian and U.S. engineering practice, 
perhaps they can be explained partially by differences in ground rules, such 
as equipment prices, labor rates, carrying charges, etc. But these differences 
probably are narrowing with time. Furthermore, the B. C. article indicates 
that considerations like service reliability, expansion flexibility, and voltage 
and loss control do not vary appreciably across the border. 

There is much U.S. engineers can learn by reflective analysis of Canadian 
approaches. We cannot recommend too strongly that Canadian articles get 
close scrutiny. We intend to continue to bring them to your attention. 









What's with Water Heater Sales? 



















Manufacturer’s deliveries of electric hot water heaters for the first six months 
of the year tallied an eight percent gain over the like 1958 period. Any gain is 
good—but this one definitely is not good enough. 

The most recent NEMA figures on manufacturers’ deliveries of major elec- 
trical appliances in general are heartening indeed. They show substantial 
increases over the first half of last year. In fact, they’re so good they make the 
electric water heater stand out like a sore thumb. All other majors which NEMA 
reports racked up gains between 24 and 38 percent, and they’re working against 
higher saturations than the electric water heater. 

What’s more, the electric heater isn’t even holding its accustomed market split 
with the gas competitor. Over the 1954-1958 period, it managed to account for 
24.1%; but this slipped to 22% in the first half of 1959. 

It shouldn’t be necessary to point out that the water heater often is still a 
pivotal load and has one of the highest EAR’s of any of the major appliances. 

Yet this important appliance apparently is not living up to its sales potential. 
Is it possible that the utilities have been neglecting its promotion? 
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Near-autonomous control over 
revenue bond issues and _ bond- 
financed construction appears in 
sight for the Tennessee Valley Au- 
thority, as the result of last week’s 
agreement between the White House 
and Congress, which led to the sign- 
ing of HR-3460. 

President Eisenhower signed the 
TVA Bond Bill (HR-3460) follow- 
ing assurance from Congressional 
leaders that a second measure (S- 
2471) would be passed promptly 
to eliminate two provisions he con- 
siders unacceptable in HR-3460. 

The law Eisenhower signed: (1) 
Requires the President to transmit 
to Congress each year the TVA 
board’s proposed power construc- 
tion program, along with recom- 
mendations only by the President; 
(2) Permits Congress to revise or 
cancel TVA’s plans within 90 cal- 
endar days after they were trans- 
mitted to Congress. 


Effect Is to Free TVA 


The effect of the proposed amend- 
ment (S-2471) would be to free 
TVA from any direct Congressional 
or Presidential control over con- 
struction of bond-financed power 
projects. 

TVA, under terms of the two 
bills. still will be required to get 
Treasury’s approval for the time of 
issue and amount of interest to be 
paid on bond issues—or wait up to 
eight months, if the Treasurv ob- 
jected, during which time the Treas- 
ury would be obligated to issue up 
to $150-million in short term notes 
to cover the proposed bond issue. 


52 


Eisenhower Signs TVA 


© After a lot of behind-the-scenes maneuvering, he signed 
into law a bill to which he had some serious objections, 
after Congressional leaders promised to correct them 


© And they make good on their word: Senate and House 
quickly approve S-2471, satisfying President’s objections 


¢ TVA expected to announce equipment-buying plans soon 


TVA’s annual appropriated 
budget also will still be submitted 
by the Budget Bureau to Congress 
for approval, and the Authority will 
still come under General Account- 
ing Office audits, provisions of the 
Government Corporation Control 
Act, and the Buy American Act. 

However, Congressional and 
Budget Bureau control on TVA’s 
appropriations will not touch on 
approval of specific bond-financed 
power projects, and the annual 
GAO audit will only be an “after 
the fact” check. 


White House Claims Otherwise 


White House officials claim that 
elimination of the two provisions 
unacceptable to President Eisen- 
hower actually gives the White 
House more power over TVA op- 
erations than if they had not been 
eliminated. The President, being 
chief of the executive branch of 
government, still has final say on all 
TVA activities, they argue. and if 
the Authority’s bond financing pro- 
gram gets out of hand, the President 
can relieve any or all of the di- 
rectors. 

Thev admit, however, that direct 
control over any single power proj- 
ect would be impossible under terms 
—or the elimination of terms—of 
S-2471. And many Washington ob- 
servers feel that the drastic action 
of removing a director would be too 
harsh—and often politically unwise 
—for penalizing TVA in case it’s 
power program went against the 
federal government’s desires. 

A number of TVA backers. who 


gladly went along with Eisenhower’s 
plan to eliminate the two provisions 
in HR-3460, are frankly surprised. 
They feel that the President—in his 
“agreement” with Congress—gave 
away a lot more specific control 
over TVA operations than was nec- 
essary to balance the possible loss 
of executive power he might have 
suffered, if the two provisions were 
left in the bill. 

It is widely accepted that Eiser- 
hower got from the present TVA 
board of directors (all Eisenhower 
appointees) an agreement that the 
board will go along with the Presi- 
dent’s wishes on bond financing 
during the remainder of his term in 
office. 

The second bill (S-2471) passed 
quickly through the Senate Public 
Works committee and through the 
Senate. 

The House passed S-2471 unani- 
mously, without debate, on Tuesday 
of last week. It was blocked from 
unanimous consent on Monday, but 
opponents were brought into line. 


Reveal First Issue Soon 


TVA probably will reveal its 
plans for its first bond issue within 
the next few weeks—most likely in 
the neighborhood of $250-million— 
based on invitations it issued late 
this spring. These invitations called 
for bids on a variety of steam turbine 
generating units, between 275,000 
kw and 800,000 kw, which could 
add up to a total of 6.1-million kw 
However, chances are that TVA wil 
award somewhere in the neighbor- 
hood of 500,000 kw to 1-million kw 
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of new generating capacity from 
these bids—financed by bonds. 

No plans for issuing bids on the 
proposed bonds have been released 
yet by TVA. 

The bill, as signed by President 
Eisenhower, permits TVA to go 
into bonded indebtedness up to 
$750-million at any one time, and it 
also permits the Authority to ex- 
pand its service area by 2,000 square 
miles, subject to the following 
limitations: (1) no more than 500 
additional square miles in any one 
state; (2) no farther than five miles 
from the existing service area on 
July 1, 1957; and (3) restricted from 
serving in any state not being served 
on July 1, 1957. 

Several power companies on 
TVA’s boundary testified earlier 
this year before Senate and House 
committees that enactment of a 
TVA bond bill without adequate 
government controls would signal 
the “beginning of the end” for 
them. However, several other power 
company systems on TVA’s border 
urged President Eisenhower to sign 
HR-3460 on the ground that it was 
likely to be the best version of in- 
evitable legislation. 


KU’s Fairman: ‘Disappointed’ 


Kentucky Utilities President Floyd 
Fairman, in a telephone interview 
with EW, commented “We feel par- 
ticularly disappointed in that they 
(Congress and the Administration) 
left in (the bill) all the towns they 
did that were in our properties. This 
amounts to seven towns, and these 
make up 90% of the population of 
all towns included in the bill.” 

A kind of this-is the-best we-were- 
likely-to-get attitude was expressed 
by Middle South Utilities President 
Edgar Dixon. Said Dixon: “We 
were not particularly happy about 
the idea of TVA issuing revenue 
bonds when this whole thing started. 
We felt that the agency should re- 
main subject to all the controls of 
Congress. But we could see that 
some sort of revenue-bond legisla- 
tion was inevitable, and it became 
our interest, therefore, to see a geo- 
graphical limitation imposed to pre- 
vent TVA from encroaching on our 
territory. 
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“We got that geographical limita- 
tion. . . . It is one with which I 
think we can live, and I believe 
TVA will honor it. From that point 
of view, we're satisfied with the 
bill.” 

A TVA spokesman told Elec- 
trical World that the board was 


meeting this week (Aug. 13-14) to 
decide on the purchase of generat- 
ing equipment for which it opened 
bids recently (EW, June 22, 1959, 
p57). He also said that the Au- 
thority expected no immediate 
changes of policy because of the 
approval of the bond bill. 


Low-Cost Group Formed... 


. in Kentucky near TVA border. Aimed at repealing law 
which restricts duplication and sales of electric systems 


Almost at the moment President 
Eisenhower was signing the TVA 
Bond Bill into law, a group of Ken- 
tucky citizens were meeting not far 
from the TVA’s newly drawn service 
area boundaries to lay the ground- 
work for what may prove to be one 
of the most significant political 
power developments in recent years. 


Municipal, Co-op Membership 


The group, made up largely of 
Kentucky municipal and rural elec- 
tric cooperative representatives, calls 
itself “Citizens for Low-Cost 
Power.” It held its first organiza- 
tional meeting at Cumberland Falls 
State Park, Kentucky, Aug. 6-7. 

Heading the group is Mayor John 
Gerard of Frankfort, a town which 
owns its own distribution system. 
Questioned about the new group’s 
objective, Gerard said, “We want to 
bring about legislation which will 
give Kentucky towns and cities the 
rights to purchase electric power 
from whomever they choose.” Ken- 
tucky presently has on its books a 
law which restricts cities from buy- 
ing existing electric power systems. 

Named vice president of Citizens 
for Low Cost Power was Edward 
Paxton, Jr, an editor of the local 
(Paducah) newspaper. Paxton said 
the organization does not oppose 
private power. “Nor do we oppose 
public power . . . All we are strug- 
gling for is the right to choose.” 

While the organization may not 
be, as Paxton says, opposed to pri- 
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vate power, the makeup of its offi- 
cers and membership is such as to 
suggest that it may ultimately take 
a pro-public power position. The 
remaining two officers are: Secre- 
tary—J. K. Smith, Louisville, man- 
aging director of the Kentucky 
Rural Electric Cooperative Assn; 
and Treasurer—E. L. Williamson, 
chairman of Princeton Electric 
Plant Board. About half the 60 
people attending the meeting were 
from rural co-ops, and of the 16 
directors, seven are from co-ops. 


Any Other Objectives? 


The big question in the minds of 
interested observers seems to be: 
Does “Citizens for Low Cost Power” 
have any objectives other than its 
stated one of being able to buy 
power from whomever it chooses? 
While no one is prepared to flatly 
state “yes”, there are a number of 
developments about the group that 
have caused observers to wonder. 
Examples: 

e The recent skirmishing on the 
TVA _ boundaries among several 
Kentucky and Tennessee towns to 
obtain TVA power. The new TVA 
bond legislation will allow TVA to 
serve some of these communities. 

¢ Local pressure for cooperatives 
and municipals to interconnect and 
form G&T co-ops among them- 
selves. Wiping off the books of the 
law restricting duplicating facilities 
would seem to be the first logical 
step in that direction. 
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Three Utilities Get Rate Hikes, 
But One Gets PUC Rebuff 


Three electric companies have 
been granted rate increases recently. 
® Union Electric Co received $6,- 
478,000 a year in Missouri and 
$1,130,000 a year in Illinois. 
¢ Columbus & Southern Ohio Elec- 
tric Co has been granted a $3.4 mil- 
lion a year increase in the city of 
Columbus and unincorporated areas 
of Franklin County. 

@ Ohio Edison Co will put a 6.09% 
rate hike into effect in Warren, 
Ohio, on and after Nov. 1. 

On the other hand, Florida Rail- 
road & Public Utilities Commission 
has rejected new rate schedules of 
Tampa Electric Co to increase rates 
by $1,585,000 a year. 

Union Electric received a return 
of 6.32% on net original cost in 
Missouri. The commission found a 
fair value rate base 20% in excess 
of net original cost, with no allow- 
ance for working capital. 


ECAP Expenses Allowed 


An important ruling in this case 
was the granting of Electric Com- 
panies Advertising Program costs in 
the amount of $41,108 as allowable 
expense. 

The commission’s order said: 

“It is a recognized fact that the 
principal purpose of advertising is 
to create good public relations and 
stimulate a demand for the service 
or product being advertised, and the 
commission is unable to find from 
the evidence offered that this par- 
ticular form of advertising would do 
neither. In view of the fact that the 
commission is of the opinion that 
management should control such ex- 
penditures as long as they are within 
the limits of reason, and in view of 
the fact that the commission is un- 
able to find that such advertising 
would not result in benefit to the 
rate payers, the expenses incurred 
therefor will be allowed.” 

Recently the Federal Power Com- 
mission had issued a ruling which 
will have the effect of disallowing 
such expenses, and the recent order 
of the Michigan Public Service Com- 
mission in the Consumers Power Co 
case also excluded ECAP expenses 
from the allowable return. 
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The Illinois Commerce Commis- 
sion ruled that Union Electric must 
normalize taxes for the proposed 
increase in rates. The ICC said: 

“Many of those who claim that 
permanent tax savings result from 
the application of Section 167 ad- 
mit that for individual units such 
application results in only ‘tax de- 
ferment’. Some will even go so far 
as to admit ‘tax deferment’ with re- 
spect to a group of units installed in 
one year; but somehow in a com- 
posite picture of many units in- 
stalled over many years in a con- 
tinuously growing property these 
parties miraculously are able to con- 
vert an accumulation of tax defer- 
ments into permanent tax savings. 
Such, in our view, is directly in con- 
flict with the axiom that ‘a whole 
is equal to the sum of its parts’” 

Dealing with the question of the 
continuing growth of tax deferral 
reserve, ICC stated that “In our 
opinion there is no more basis for 
such argument than to say that the 
continually increasing balance in 
Accounts Payable, Injuries and 
Damages Reserve, or Pension Re- 
serves in a growing company will 
never have to be paid. In all such 
cases estimates must be employed, 
but if carefully made they are not 
to be rejected as fictitious.” 


Union Electric Gets 5.48% Return 


Commission came to an important 
conclusion with respect to the use 
of liberalized provisions of the Tax 
Code for the utilities, when it said: 
“In the first place Congress gave this 
privilege to all taxpayers, and we do 
not believe that we have the right to 
deprive one class of taxpayer, 
namely, the utilities, of such right.” 

ICC found a fair rate of return of 
5.48% on a fair value rate base 
some 18% higher than net original 
cost rate base of $60.4 million. 

The new Columbus & Southern 
Ohio rates will permit a 6% return 
as compared with a rate ordinance 
passed by Columbus City Council in 
February, 1959, which would have 
yielded the company 4.5% on its in- 
vestment. 

The company also plans to seek 


adjustments throughout its central 
and southern Ohio area, covering 25 
counties, said President Harry 
Miller. Meanwhile, Mayor M. E. 
Sensenbrenner of Columbus asked 
the PUC to hold up the new rates, 
while the city prepares an applica- 
tion for a rehearing. 


Tampa’s New Rates Rejected 


Tampa Electric had proposed to 
increase rates by $1,585,000 a year 
to residential and commercial cus- 
tomers while reducing the interrupti- 
ble rates to industries. The rates 
requested by the company, which 
were to go into effect on August 1, 
for seven phosphate plants in the 
Tampa area were lower than the 
rates offered by Florida Power Corp. 

In its request, Tampa said it had 
been at a disadvantage in the indus- 
trial field because its rates are higher 
than those of Florida Power. 

Under the requested rates, the 
commission said, the situation would 
be reversed. It said: “The commis- 
sion is of the opinion that the com- 
petitive situation should be restored 
so that both utilities may operate in 
the same field without danger or 
threat of losing their interruptible 
(industrial) customers.” 

Tampa Electric was ordered to 
submit new rate schedules which 
would set up a competitive situation 
in the industrial field and to “impose 
the remainder, if any, of such in- 
creases on an equal basis on all other 
classes of service.” 

The PUC said there should be 
some state regulation of territorial 
areas in which public utilities are 
authorized to operate. Since the 
legislature has provided no such au- 
thority, PUC said, “one electric 
utility may invade another’s territory 
almost at will.” 

Ohio Ed’s increase in Warren was 
approved by the City Council on 4 
9-to-1 vote. The increase will boost 
the average residential bill by 40¢ 
a month from the present $5.95 to 
$6.35. Average increase to com- 
mercial customers would be about 
3.51%, it was estimated. 

A ruling has been made recent!) 
which may be of interest to electric 
utilities, which allows airlines to 
normalize taxes under Sections 167 
and 168. The decision was ret 
dered by Examiner R. L. Wiser in 
the General Passenger Fare Invest 
gation of Airlines before the Civ! 
Aeronautics Board. 
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asked Program to celebrate 25th anniversary of REA has half “Jubilee” is concerned, its budget 
asked a Meee .., 4, Will be set about May 1, 1960, when 
rates, Bits contributions. Pegged as ‘strictly educational,’ it the final tally of dimes is taken. A 
plica- @ i, soliciting support on fight-the-power-companies basis Chicago advertising agency—Au- 
brey, Finlay, Marley & Hodgson— 
will handle the account. Plans call 
National Rural Electric Coopera- The flip chart then goes on to say for three-stage program consisting 

ed to Brive Assn has gotten just about half that city and rural people are dis- of the following: 


1 yeal Bthe donations it hopes to receive to turbed by “ads like these . . .” and eA kit of graphic materials for 
CUuS- @ finance next year’s ‘Silver Jubilee” then reproduces four well known local newspaper, radio and TV use. 
rupt- @ program to celebrate the 25th anni- ECAP ads. e A national advertising and pub- 
rates § versary of the Rural Electrification (Actually, the ECAP advertising _ lic relations program. 

which @ Administration. program concentrates its fire on eA full-dress rehearsal of the 
ust |, Roger Courtland, NRECA’s PR _ federal power spending and expan- program before the NRECA’s board 


in the @ man, says they have received about sion. It carefully avoids mentioning _ of directors. 
n the #$150,000, and have that much more non-federal public power systems NRECA is presently conducting a 


Corp.%to go to cover anticipated costs. and the cooperatives.) Street-corner opinion poll around 
it had # Their quota is one dime per meter. The presentation goes on to peg the country aimed at finding out 
indus- ¥ Actually, this would come to about the theme of “Silver Jubilee”: just how much the general public 
higher @ $400,000 rather than $300,000, but 1. “A positive approach to our knows about co-ops, what they do, 

Courtland emphasizes that the As- public relations problem.” who owns them, etc. Final results 
s, the§ sociation doesn’t expect to get all 2. “To further this objective: ‘To are not yet tabulated; but prelimi- 


would § the co-ops into the act. Solicitation serve with maximum efficiency all nary findings point to lack of knowl- 
mmis-@ has been directed to co-op boards, within our service areas on a non- edge about co-ops. Presumably, the 
com- # rather than to individual members. profit consumer-owned basis.’” survey findings will be helpful in 
stored § The boards then vote to give or deny So far as the actual execution of framing “Jubilee’s” messages. 
‘ate ing the dime-per-member contribution. 
er Of The celebration is intended to last 
iptible throughout 1960, and will probably 
be kicked off at NRECA’s annual 
‘ed to™ convention in Louisville next Febru- 
which § ary. “Silver Jubilee” is primarily an 
uation advertising campaign to be run in A new monthly employee infor- 
mpose @ National media. “It will be strictly mation service will be launched next 
ch in- informative,” Courtland stresses, month by Edward Dunning, former 
| other “aimed at telling the American pub- account executive of the Electric 
lic about the rural electric move- Companies Advertising Program. 
ld be Ment.” Questioned as to whether Dunning is retiring this year as vice 
itorial jy Jubilee” would be taking some president of N. W. Ayer & Son, the 
a5 are SWipes at private power companies ad agency servicing the ECAP 
e the and the Electric Companies Adver- account. 
ch au-@ tising Program (ECAP), Courtland 
said, “Definitely not . . . we intend 
to be positive . . . strictly educa- Principal feature of the new serv- 
tional.” ice will be a syndicated editorial 
column, to be called “Ed Dunning 
Says.” It will deal with issues which 


Dunning Starts New Employee Column 


ceed Column Is Principal Feature 
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boost But if the program is not to concern electric company people, 

y 40¢ overtly attack the private companies, particularly in the fields of govern- DUNNING 
95 tom SUPport for it is certainly being ment in business, taxation, and their 


solicited under that banner. effect on personal freedom. Al- 

The flip chart sent to co-ops which though designed primarily for em- the power business and the things 
outlines the reasons and the details ployee monthly publications, its that affect it, but we haven't paid 
for “Jubilee” begins thusly: “The format will be such as to be adapt- much attention to the people who 
issues are clear. The power com- able for bulletin board use or intra- run the plants, string the lines, and 
panies aim to strangle and take over company distribution. Also included make out the bills. They have as big 
our system unless we stand together, will be slogans and capsule com- a stake in the electric industry as 
work together, band together . . . ments on current issues. anyone, and should know more 
and... FIGHT... half truths, un- Asked about how he got the idea about it. I hope my service will fill 
truths, distortions, propaganda of for the service, Dunning said, that gap.” 
the opposition with . . . THE ‘We've spent an awful lot of time A number of electric companies 
TRUTH.” and effort telling the public about have already subscribed. 
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FCC Ruling Signals Go-Ahead on Microwave 


New regulations open way for private systems develop- 
ment. Probable result: More communications for your 
dollar. See high initial cost limiting development at first 


New government regulations give 
electric power companies a virtually 
unqualified go-ahead on a type of 
communications system they have 
come to favor increasingly in recent 
years—private microwave. 

Until now, power companies have 
been authorized private, fixed point- 
to-point communications only for 
one-year periods on a “develop- 
mental” basis, with no assurance the 
license would be permanent. Now 
they will get it on regular franchise 
terms, probably for five years. Per- 
manent status will encourage com- 
panies to step up their investment in 
these private radio, telephone and 
teletype systems. 

Some 750 transmitting stations 
are already in operation in the power 
industry—one-third of all the pri- 
vate microwave in existence. But 
liberalizing the terms of operation, 
including permission to transmit ad- 
ministrative as well as operational 
messages, will make these systems 
even more attractive. 


The Federal Communications 
Commission, after a two year study 
of the above-890 Mc section of the 
radio spectrum, concluded that there 
are now enough frequencies avail- 
able for both private and common 
carrier microwave to meet demand 
in the foreseeable future. It also 
noted that it has no obligation to 
protect the position of telephone and 
telegraph companies by preventing 
communications users from setting 
up their own systems, even where 
they duplicate public facilities. 


More Communications per Dollar 


Industry spokesmen say it costs 
about $30,000 to install a two-point 
system reaching 35 miles, and about 
$15,000 for each additional station 
or booster. Once the installation is 
made, a user can get about three 
times as much communications for 
his dollar. One system will carry 
simultaneously a range of facilities 
including voice, teletype, remote 
control, and data processing. 


Costs can be cut, however, by 
establishing cooperative systems. In 
Texas, for instance, a dozen trucking 
firms have applied for permission to 
set up a co-op system costing about 
$120,000, with each company hav- 
ing a completely private channel. 
FCC will now permit cooperative 
setups for right-of-way companies, 
including the power industry, whose 
rates are regulated. 

One cost factor that remains to be 
determined is what the fees will be 
for tying private systems into public 
telephone company operations, as 
most users will want to do. But it 
can be assumed that FCC will hold 
these rates to reasonable levels. 


High First Cost a Limit 


High initial costs are expected to 
limit private microwave to the larger 
companies at the outset. But pro- 
ducers of microwave equipment ex- 
pect to bring costs down gradually 
now that the way has been cleared 
for expansion. 

FCC has invited comments on 
drawing up interim technical stand- 
ards. Applications may be filed im- 
mediately, but the agency is already 
lagging two to three months behind 
in approving applications. 


Scattergood Transformer Will Be Repaired in England 


The 200-Mva main power trans- 
former of Unit No. 2 at Scattergood 
Station of Los Angeles Dept of 
Water & Power, damaged (EW, July 
27, p. 55) by a fault of undetermined 
origin on July 12, is being returned 
to the English Electric Co plant at 
Stafford, England, for repair, offi- 
cials of the English Electric Export 
& Trading Co told Electrical World. 

While service shops of the De- 
partment of Water & Power have 
facilities to repair the damage to the 
transformer, equipment to perform 
the necessary factory and impulse 
tests are not available in the util- 
ity’s shops. As a _ consequence, 
LADW&P and English Electric Co 
engineers preferred to have the dam- 
aged windings replaced at the fac- 
tory. Likewise the repairs could 
have been made at the manufac- 
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turers service shops at St Catherine, 
Ontario, but it was mutually agree- 
able that the transformer be re- 
turned to the plant of original manu- 
facture. 

Damage to the 138-18-kv, three- 
phase transformer resulted from a 
fault in the high-voltage winding, 
and from arcing that accompanied 
three subsequent applications of 
voltage to the faulted unit, the man- 
ufacturer said. The resulting de- 
struction has obscured the cause of 
the original breakdown. Replace- 
ment of the transformer winding will 
be required, it was stated. 


Out of Service 6 Months 


The manufacturer estimates that 
the transformer can be repaired and 
returned to the Scattergood Station 
site by the end of January 1960. In 


the meantime six 20-Mva single- 
phase transformers, the property of 
LADW&P, will be installed as re- 
placement units. 

A study is now in progress by 
LADW&?P engineers of relay opera- 
tions, annunciator indications, and 
conditions prevailing on the utility’s 
transmission network at the time the 
fault occurred, in an attempt to es- 
tablish the system circumstances 
surrounding the transformer failure. 
No cause has yet been established 
for the occurrence which took place 
on the evening of July 12 at a time 
when load on the unit was 98 Mw. 
The transformer had been in service 
since June 29. It was the second of 
two English Electric transformers 
installed at Scattergood Station. The 
first has been in continuous opera- 
tion since Dec. 7, 1958. 
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Powerscope 


Con Ed Makes Down Payment 
($15-Million) for Transit Plants 


New York’s Mayor Robert Wagner is shown receiv- 
ing a $15 million check from Harland Forbes, board 
chairman of Consolidated Edison, as the first instalment 
of the $125,840,000 purchase price for the city’s three 
transit power plants. 

Con Ed will make similar $15 million payments in 
1960 and 61. On August 1, 1962, the balance will be 
due and the utility will take title to the plants. Con Ed 
took over the plants and has been operating them since 
Aug. 1. 

The sales of the plants marks the end of a spirited 
public debate that began in 1946, when the city had to 
modernize the plants at considerable cost. The Mayor’s 
Committee on Transit Power Plants pointed out that 





3 their sale would save the city $8 million annually, or 
~" $250 million over a 30-year period. 
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yn EEI Atom Booklet Updated By applying a factor of 12% to “If the company acts quickly, it 
d- 5. : _ cover interest on capital, deprecia- may be possible to speed along au- 
n- The second revision of “Electric tion, taxes and other expenses, “we  thorizing legislation this year,” Bart- 


Power from the Atom”, originally 
published in 1956, has just been 
issued by Edison Electric Institute. 

This 32-page booklet updates the 
advance of America’s electric light 
and power companies in the field of 
atomic energy. It tells in concise, 
non-technical language just what 
atomic energy is, how it is used to 
make electricity and its significance 
in the future. 

Included is a listing of the elec- 
tric companies participating in 
atomic power projects, map show- 
ing location of programs under way, 


find that the average cost of elec- 
tricity per million Btu’s delivered, 
is about $4,” he said. “Gas, mean- 
while is being distributed to the con- 
sumer for less than $2 in most parts 
of Canada. In B. C. it is being re- 
tailed ‘firm’ for around $1; in Al- 
berta for 35¢; Saskatchewan 70¢; 
Manitoba 90¢; Ontario $1.20; and 
in Quebec $1.40.” 

Soon even the unserved Atlantic 
provinces and the Far North will 
feel repercussions of gas advances 
such as an annual rate of consump- 
tion of about 300 bcf vs 60 mcf ten 


lett said in his statement. 

Georgia Pacific, of Portland, Ore- 
gon, has a contract with the U. S. 
Forest Service granting timber cut- 
ting rights provided it has a pulp 
mill in operation by 1964. 

The project would involve water 
diversion from Long and Crater 
Lakes through tunnels to a tidewater 
generating plant on Speel Inlet. It 
would produce some 290 million 
kwhr firm power annually. Of this 
total, the mill would use some 230 
million kwhrs. There has been no 
comment on the Senator’s announce- 


a- details of construction projects, we . ment from Georgia Pacifi 
“a d $1 billion in capital 8 cilic. 
capacities, estimated costs and dates, Y°4tS #80 an sae 
: costs and dates. sets vs $100 million in 1949. Dr 


Gas Gains Ground 


Davis said average consumers 
should pay no more for gas in the 
late Sixties and early Seventies than 


TVA July Rainfall Short 


July rainfall in the Tennessee 


* Future hydro installations in at present. Valley averaged 4.64 inches, slightly 
ad rie of Canada 7 cost two or below the 65-year average of 4.93 
three times as much to construct as . ° inches, according to TVA. 

. modern gas-fired thermal stations, Public Pulping Power The area saa Chattanooga was 
-. according to Dr John Davis, Cana- Sen E. L. Bartlett (D-Alaska) an- nearly three-quarters inch below 
ce dian Gas Assn director of research nounced in Juneau that he would in- normal, while the area west was 
of and planning. He pointed out that troduce legislation in Congress au- slightly above. The highest record- 
rs present investment in new hydro thorizing a $40-million federal ing was at Nantahala Dam in North 





plant is about $250 per kw of capac- 
ity, transmission $120 per kw, and 
distribution $100. 


power project if Georgia Pacific 
Alaska builds its proposed pulp mill 
near Juneau and would buy power. 
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Carolina with 9.14 inches, the low- 
est at Guntersville Dam in Alabama 
with 1.25 inches. 
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RAPID REFILLING of spray tanks keeps aircraft flying. Pilots finishing run relay area informa- 
tion to next aircraft. Single application of 7-gal-to-acre concentration is 100% effective 


Helicopters Pay Their Way After Ten 


Ontario Hydro cuts patrolling costs almost in 
half, speeds brush control spraying and now 
hauls big equipment at reasonable costs 


For the down-to-earth reason of good business, the 
Hydro-Electric Power Commission of Ontario keeps 
many of its far-flung operations riding on air. The 
first of utilities to own and run its own helicopters, 
Ontario Hydro has for ten years had a fleet that pays 
off in efficiency and savings. The publicly owned com- 
mission serves an area of 30,000 sq miles. 

This summer Ontario set another precedent by add- 
ing a heavy duty newcomer called the Alouette II. 
It is the world’s first production gas turbine ‘copter. 
The French-designed and American-built machine has 
a payload 2'4 times that of any of the commission’s 
other six helicopters. It can handle up to 1,150 lb 
or as many as four men and the pilot. 

Primarily, however, the 110-mph Alouette is used 
to keep transmission lines clear in remote areas by 
spraying brush with chemicals. Because it carries 
125 gal in its two side tanks and sprays more acreage 
per run, the new machine is expected to save at least 
$17,000 a year in brush control work alone. 

Older helicopters continue the work that doesn’t 
require the Alouette’s power bonus. This includes line 
patrols, photography, surveys and line stringing. 

Ontario Hydro pilots, who have a combined ex- 
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perience of over 48,000 flying hours, spend most of 
their time inspecting about 9,000 miles of transmission 
lines. They have cut the cost of checking lines almost in 
half. In the past decade more than one-million circuit 
miles have been patrolled by only 19 men—seven pilots, 
seven air engineers, and five line supervisors who acted 
as observers. 

*"Copters are widely used in road and survey work 
and in aerial assistance to engineers designing new 
projects. The crafts were used to make soundings 
which were incorporated in models that saved more 
than $5 million in the design and construction of 
Sir Adam Beck-Niagara Generating Station No. 2. 
They also played a major role in survey work for the 
St. Lawrence power project, and for planning Hydro’s 
model communities for 6,500 people relocated prior 
to power pool flooding. 

The helicopters also shave days off the time it would 
take to report on water levels of remote dams; they 
hedgehop across a water gorge with a light nylon Jeader 
attached to a heavier line which, in turn, pulls a heavy 
cable into place; and they provide a photo platform for 
pictures that help engineers. 

Brush control efforts along at least 100,000 acres 
of transmission right of way and another 45,000 miles 
of rural distribution line is one of the best examples of 
the use the system makes of its ’copters. Before 1949 
manual cutting provided only a two-to-three year 
respite where growth sprouted from 2 to 10 ft in a single 
season. With improved herbicidal sprays, mobile 
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PAYLOAD CAPACITY of 1,150 Ib. provides greater spray- 
ing per run, is expected to save about $17,000 a year 


ears of Service 


ground gear was soon in use everywhere along all except 
the most inaccessible transmission lines. 

The original chemical program was based on four 
sprayings per ten-year period. It was found, however, 
that three sprays would do the job. The aerial spraying 
was first contracted for but the commission turned to its 
helicopters in 1956. 

After exhaustive tests, the forestry section and the 
Line Maintenance department—which handles main- 
tenance and operation of the aircraft—developed spray 
gear consisting of two 40-gal tanks mounted on either 
side of the pilot’s bubble. Each has multi-nozzled spray 
booms extending out almost as far as the rotor blades. 
The blades’ downdraft and the crafts’ slow speeds help 
control spray patterns. 

Today’s ammunition for the aerial warfare is known 
as leaf stem spray (equal parts of 2, 4-D and 2, 4, 5-T 
with oil as a carrier). In concentrations of as low 
as 7 gal per acre, the chemicals are almost 100% 
effective against poplar, sumac, birch and willow. 

During 1958 the average cost of patrolling a circuit 
mile of high-voltage transmission line by helicopter 
was about $1.53. The estimated equivalent cost of 
ground patrol would have been about $8 a circuit mile. 
The commission’s seven helicopters in 1958 patrolled 
some 162,950 circuit miles of transmission line at a 
cost of some $249,000. The equivalent cost of ground 
patrol would have been more than $1,303,000. Thus, 
there was a saving exceeding $1,000,000 for the 
year. 
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50% SAVINGS in line patrol followed use of fleet. 
gets partial overhaul at 100 hours, complete at 


SPECIAL SPRAY GEAR includes multi-nozzled 
Downdraft of rotors, slow speeds give good 
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Control 


Sequential switching scheme for ungrounded- 
wye capacitor bank responds reliably and 
correctly to system changes 


JAMES D. HUDDLESTON, Ill, Design Engineer, Georgia Power 
Co, Atlanta, Ga. 


A capacitor control that will respond reliably and 
correctly to system conditions has been designed, built, 
and installed by the Georgia Power Co in 34 locations 
having an installed capacity of 105,000 kvar at volt- 
age levels from 4 to 13.8 kv. Costs range from $7.04 
to $12.41 per kvar. 

ror voltages in this range, the typical capacitor 
bank, protected by main fuse disconnects, consists of 
four 600-kvar blocks wye-connected with neutral un- 
grounded, as shown in Fig 1. Two motor-operated oil 
switches are installed in the neutral leads of each 
block for switching; three fuses in the neutral leads 
of each block provide selective protection for internal 
short-circuit capacitor failure. As the capacitor cases 
are bolted to a solidly-grounded steel rack, the main 
bank fuses will blow for phase-to-ground faults. 

The ungrounded-wye connection is used, and the 


— Control 
Automatic 


Compensation 
Rheostot 

N To C.T. in Bank 

Y Metering Circuit 


Line Voltage 
Adjusting 
Rheostoat 


|- Contact -Making Voltmeter 
43-Control Selector Switch 


FOUR BLOCKS of capacitors are controlled by sequen- 
tial-switching scheme. All components used in the control 
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Switches Capacitors 


oil switches and block fuses are placed in the neutral 
leads for the following reasons: 

1. As maximum fault current in any neutral lead 
will be about three times normal current, low-cost 
distribution cutouts may be used in place of more ex- 
pensive fault-interrupting devices. 

2. The motor-operated oil switches are not fault- 
interrupting devices. Locating them in the neutral leads 
precludes their being used as such. 

3. Use of ungrounded-wye connections eliminates 
a third oil switch required for each block when 
grounded-wye connection is used. 

4. Telephone interference is minimized by eliminat- 
ing ground return path for harmonic current circulation. 

The control for this bank is a four-step sequential 
switching scheme using telephone-type latching relays 
and plug-in thermal time delay relays. A contact- 
making voltmeter, operated from station bus potential, 
furnishes control intelligence. As voltage variations 
may either be too small or may not represent system 
conditions accurately, substation load current biases 
the contact-making voltmeter, making it respond more 
correctly to system requirements. The amount of 
current bias is continuously variable from zero to 10 v. 

In the sequential switching control, plug-in thermal 
time-delay relays provide the time-spacing between the 


———afe— Block No.1 — Block No.2 —>— Block No.3 i Block No.4 —| 


52MIl, 52MIA, Etc.-Oil Switch Motors 
OR-M, ORI, Etc-Operation Recorder 
Cl,C2,C3 &C4-— Operation Counter 


of each block of capacitors are identical to those of every 
other block, except for the thermal time-delay relays 
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switching of consecutive blocks of capacitors. All com- 
ponents used in the control of each block are identical 
to those used in every other block, with the exception 
of these thermal time-delay relays, which have non- 
adjustable time delays of 30, 45, 60 and 75 seconds 
for blocks one, two, three and four respectively. Obvi- 
ously, the block having the 30-sec time delay relay will 
be switched more frequently than the other three blocks, 
imposing more severe duty on it. 

The plug-in thermal relays allow the electrical duty 
and mechanical wear to be distributed evenly among 
the four blocks by simply swapping the thermal relays 
from one block to the next. Electrically-operated 
counters record the number of switching operations. 

Assume that all four blocks of capacitors are switched 
off, the contact-making voltmeter is energized, and 
its RAISE contact (1R) is closed, energizing the RAISE 
holding coil (1R-HC) and the heaters of all four thermal 
relays (TD1, TD2, TD3 and TD4). After a nominal 
30-sec delay, the first thermal relay contact (TD1) 
closes, momentarily energizing the operate coil of 
the latching relay for block No. 1 through its own 
normally-closed contact and the contact-making volt- 
meter contact (1R). 

One changeover contact (X1-1) of the latching relay 
energizes the motors of the two oil switches through 
their CLOSE selector switches (2), thereby closing 
the oil switches and energizing the first block of ca- 
pacitors. A second changeover contact (X1-2) transfers 
the thermal time delay relay heater from the RAISE 
bus to the LOWER bus; a third contact (X1-3) in- 
terrupts the operate coil circuit (X1-0); a fourth con- 
tact (X1-4) connects the reset coil (X1-R) to the 
LOWER bus; and a fifth contact energizes an opera- 
tion recorder element to provide time-operation records. 

If station capacitor requirements are fulfilled by the 
switching of this block, no further action ensues; if 
not, successive blocks are switched on at 15-sec inter- 
vals until the station requirements are fulfilled, or until 
all capacitors are switched on. Operation of the control 
for switching capacitors off is similar to the operation 
in switching capacitors on. 

Costs for 11 installations in 1958 ranged from $7.04 
per kvar for a 4,800-kvar installation to a high of 
$12.41 per kvar for a 600-kvar installation, with aver- 
age cost $8.03 per kvar. The cost of the control, based 
on a 2,400-kvar bank, is about 30¢ per kvar, ex- 
cluding oil switches. 

Since the prototype control was installed in early 
1958, enough data in the form of time-operation re- 
corder charts have been gathered to reach some con- 
clusions on the performance of this control scheme. 
First, overall performance and reliability of the contro) 
are quite good. Capacitor switching follows a definite 
pattern—switched on during peak load periods and 
off during weekends and other light load periods. 

Secondly, the four-element, time-operation recorders 
used in 1958 are susceptible to surges entering the 
Station, giving false indications or burning out. If no 
switching operations occur in the chart period for a 
particular block of capacitors, one must refer to a 






























































UNGROUNDED-WYE capacitor installation can use low- 


cost distribution cutouts instead of more expensive devices 


previous chart to determine whether this block is on or 
off. Cleaning and re-filling the four pens with ink is 
an unnecessarily tedious operation. The 1959 installa- 
tions will use a graphic kvar demand meter, operated 
by capacitor bank current and station bus potential, 
in place of the time-operation recorder. 


CONTROL INSTALLATION has neat appearance. Iden- 
tified by number are (1) Contact-making voltmeter; (2 
Voltage-adjusting rheostat; (3) Current-compensation rheo- 
stat; (4) Auxiliary relay case; (5) Control selector switch; 
6) Thermal time delay relays; (7) Operation counters; and 
8) Test switches 





Resin-Glass Tape Cuts Cost of Terminations | 
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Rubber Cable 


Outdoor Terminator 


D. D. CANADA, Supervisor, 
Underground Operating Dept, 
Oklahoma Gas & Electric Co, 
Oklahoma City, Okla. 


Seven years of satisfactory op- 
eration is the experience of Okla- 
homa Gas & Electric Co with 
epoxy resin for underground ca- 


Forms Stirrups 


D. L. NUTTER, Lineman, 
Ohio Power Co, 
Hicksville, Ohio 


Uniform, serviceable stirrups 
for live-line taps can be made 
quickly using a home-made jig. 
The jig is made from a piece of 
¥g-in. galvanized iron pipe 7 in. 
long. A pin 2 in. from one end 
serves as a stop. 

To make the stirrup, a 14-in. 
piece of No. 2 copper wire is in- 
serted into the 5-in. end of the 
jig and bent 90 deg. This 5-in. 
length is then inserted into the 
2-in. end of the jig and bent 90 
deg in the opposite direction. 
The same operation is then 
repeated on the other end of the 
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ble joints and terminations. The 
resin has a high dielectric strength, 
is inexpensive, and requires much 
less labor than other splicing and 
terminating materials. It resists 
water, acids, alkalies, abrasion, 
vibration expansion, contraction, 
ozone, cold and heat to 400F. 
First applications of epoxy 


resins were in pour-mold splicing 
of low voltage lead cables to rub- 
ber cables and using T-lug con- 
nectors. About 300 molded 
splices and T-connections have 
proven satisfactory since 1952. 
Since 1954 OG&E has used 
the forming method of splicing 
and terminating cables with acti- 
vated epoxy resin and glass tape. 
However, the technique used left 
dry spots because the resin did 
not penetrate the tape sufficently. 
To eliminate dry spots, the acti- 
vated resin now is applied to the 
tape as it is being applied with a 
half-lap wrap over a resin-painted 
area. This method also produces 
a more saturated glass tape and a 
higher strength termination. 
OG&E now has 126 outdoor 
resin-glass tape terminations in 
12.5-kv service, as well as 132 
indoor resin-glass terminations. 
Among the 60 epoxy resin splices 
in service at 12.5 kv, there have 
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GALVANIZED PIPE with pin stop provides a handy tool for making a symmetri- 
cal stirrup from a 14-in. length of No. 2 copper wire in two simple operations 


wire to form a stirrup. 
Formerly, pliers were used to 
form stirrups from wire. The re- 


August 


sulting stirrups lacked uniformity 
and sometimes broke because of 
bending stresses. 


17, 1959 @ ELECTRICAL WORLD 












MAINTENANCE 






And Splices 


en f al s, all due to poor 

been four f uilures i e t poc Compression Lug 

impregnation of tape with resin. oe nee 
On 12.5-kv installations the Bd ka Es 


epoxy resin terminations offer a 
60% saving over conventional 
terminations, and although the 
epoxy resin splice offers a lower 
saving, it does require less time, Indoor Terminator 
equipment and material than 
former methods. Less experi- Ss 
enced splicers have made satis- 
factory splices and terminations. 

The new splices and termina- 
tions have received dc Kenetron aac it » Cheeies m 
tests of 70 kv before going into ies a : , ; 
service. A rubber-to-lead splice Lead Jacke ren 
of 15-kv No. 6 copper cables ra 
made only with epoxy resin-glass 
tape was load-cycle tested for 15 —— 
months prior to failure. Exam- V 
ination indicated the glass tape 
was not completely saturated at ~ 
the point of failure. OG&E’s ex- ar 
perience indicates that a coarse- 
weave glass tape would improve 
the saturation factor. 
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Small Vise Grips 
Socket Meters Safely 


WILLIAM F. BLACK, District Meter Supervisor, 
Indiana & Michigan Electric Co, South Bend, Ind. 








A small vise holds socket meters so that a stuck 
or broken glass cover can be removed safely with 
minimum damage to the meter. Meters can be in- 
spected more satisfactorily by using the vise, espe- 
cially if they are to be examined in the upright 
position. 

The vise was made in the meter shop from two 
short pieces of 1x%4-in. strap iron, two No. 10 round- 
head wood screws, four machine screws, and eight 
;;-in. washers. The main control screw is a %% x8-in. 
cross arm bolt and nut. Total cost of labor and 
material was less than $12. 

A meter is inserted in the jaws, and the vise is 


















tightened with the screw handle. All four jaws of the A meter socket formerly was used to hold the 
vise are clamped at once by turning the main control meter while a stuck or broken cover was being re- 
screw at the side. The vise can be bolted to a wall moved. The jaws of the socket would soon loosen 
or work table apron. and would no longer hold a meter securely in place. 
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230-Kv Subtransmission Proves 


Engineering analysis shows that scheme is economically 
superior to extension of 60 kv for Vancouver network 


V. W. RUSKIN, Director, Planning Div, 

A. LANGMUIR, Planning Engineer, British 
Columbia Engineering Co Ltd, Van- 
couver, B. C. 


Superposition of a 230-kv sub- 
transmission network with direct 
230-12-kv step-down to distribu- 
tion has begun in Vancover, British 
Columbia’s metropolitan area. With 
area loads of size and distribution 
projected, this scheme has _ been 
shown by engineering analysis to be 
superior technically and economi- 
cally to expanding the existing 60- 
kv subtransmission system. 

The 230-kv scheme is believed 
the highest-voltage subtransmission 
application in North America. It 
is designed to provide satisfactory 
voltage levels, adequate service re- 
liability, and flexibility to expand 
in small or large increments to meet 
the growth of the next two decades. 

During World II, British Colum- 
bia Electric Co commissioned its 
60-kv subtransmission ring system 
in Vancover’s metropolitan area. 


Over the previous 25 years, load 
growth averaged about 4.5% an- 
nually, so it was expected this 
system would meet Greater Van- 
couver’s requirements for consider- 
able time. However, the post-war 
load’s unprecedented growth rate, 
averaging 10.5% annually, forced 
the ring to its limit by 1955. 

Meantime, BC Electric had asked 
their consulting engineers, BC En- 
gineering Co, to study a develop- 
ment plan capable of supplying an- 
ticipated load growth over the next 
20 years or so. Alternatives of 
augmenting the 60-kv subtransmis- 
sion system and superimposing an 
entirely new higher voltage sub- 
transmission network were investi- 
gated. As a result, 230 kv was 
adopted as the principal subtrans- 
mission voltage. 

The 230-kv network’s first stage 
was energized in late 1957, involv- 
ing 14 mi of underground 230-kv 
oil-filled cable, and two major dis- 
tribution substations stepping down 
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FIG 1—EXISTING 60 KV subtransmission ring system supplies 290-sq mi. area 


of Greater Vancouver. Major transmission from hydro is now 230 and 360 kv 
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from 230 kv directly to 12-kv dis- 
tribution feeder voltage. 

Fig 1 shows the original 60-kv 
subtransmission rings in Greater 
Vancouver’s roughly 290 sq mi, 
along with the 230-kv subtransmis- 
sion system nucleus, the 230-kv 
cables from Kidd to Mainwaring 
and Newell substations. Major 
transmission from hydro stations to 
the area is now at 230 and 360 kv, 
with 475 or higher transmission 
from remote hydro contemplated. 


Use Large Substations 


Previous studies had shown it 
more economical to serve the area 
from a few very large substations 
instead of a number of smaller. 
Water and mountains surround Van- 
couver and habitable flatland is 
limited, so population growth pro- 
duces high load densities. Scarcity 
of suitable sites also makes rela- 
tively high-capacity substations de- 
sirable. Subtransmission rights-of- 
way scarcity and municipal zoning 
restrictions require cable use in 
built-up areas. Cables to date are 
oil-filled, in concrete ducts. 

Use of relatively few large sub- 
stations led to 12-kv distribution. 
Latest major distribution stations 
like Mainwaring are designed for 
firm capacity of 150 Mva at 12-kv 
distribution. Feeders are rated 300 
amp (6-Mva max). Each station has 
32, the maximum number conveni- 
ently taken out of one site, to allow 
for unequal loading. Step-down 
transformers are restricted to 75 
Mva nominal, requiring 4,000-amp, 
12-kv, 1,500-Mva interrupting rat- 
ing breakers, largest practical size 
available. There are many smaller 
existing and planned 75-Mva “sat- 
ellite stations,” or industrial loads, 
fed at 60-kv, with size partly dic- 
tated by load-carrying ability of 60- 
kv cables and existing overhead. 
Largest 230/60-kv transformers are 
150 Mva, about the largest 3-phase 
unit conveniently transportable. 

In subtransmission development 
studies, existing line and _ station 
configuration, geographical features 
and various intermediate construc- 
tion stages were recognized. How- 
ever, considerations leading to the 
plan finally adopted may be general- 
ized by an idealized load distribu- 
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tion model (Fig 2) representing a 
part of the metropolitan area 20 yr 
hence. Allowing for a seven-fold 
growth over this time (10% com- 
pounded annually), anticipated met- 
ropolitan area load would be about 
3,600 Mva, equal to four areas. 

Each model area has three major 
substations, each with 150-Mva 
load, and six 75 Mva, 60-kv satel- 
lite distribution substations or in- 
dustrial customers. The 360 and 
230-kv lines from generation supply 
two receiving stations, A and B at 
the metropolitan area outskirts. The 
problem is to determine the opti- 
mum subtransmission system to 
connect model area substations into 
the receiving stations. 


Several Choices Possible 


One alternative was expansion of 
the existing 60-kv ring. Because in- 
dustry planning frequently errs low 
in choosing voltages, 230-kv sub- 
transmission was considered. Trans- 
mission was already 230 kv from 
several hydro stations and planned 
for two future thermal stations. 
Present highest practical under- 
ground voltage in use was 230-kv. 
Thought was given to 360 kv due 
to its current use for transmission 
from large remote hydro, but high 
360-kv cable cost and large substa- 
tion equipment clearances ruled it 
out for metropolitan area subtrans- 
mission. Study showed 132 kv or 
other intermediate voltage unecon- 
omical, so voltage choice narrowed 
to 60 vs 230 kv. 

Many schemes were conceived, 
ranging from all-60 to all-230 or 
combinations thereof. Schemes were 
analyzed from: 

1, Capacity to handle 20-yr an- 
ticipated load growth. 

2. Ability to expand in small or 
large stages as needed. 

3. Flexibility to load growth de- 
viations from the basic idealized 
load distribution model. 

4. Service reliability. All schemes 
had to supply expected peak loads 
with any subtransmission circuit or 
any station transformer bank out 
of service. Simultaneous outages of 
two or more subtransmission ele- 
ments were considered economical- 
ly impractical. With short circuit 
fault duties about 3,500 Mva at 60 


ELECTRICAL WORLD e@ August 17, 





Major 
Receiving 
Station 


TL 
Major Substations, Firm— 


Distribution Capacity 
150 Mva 


Major 
Receiving 
Station 


UP 
- Satellite Substations, Firm 


Distribution Capacity 
75 Mva 





+ 230-kv & 360-kv 
gen t 
—— Subtransmission System ——# ee 


230-kv & 360-kv e 1OMi —**—-7 +e 7+ 10 Mi 
generation 


FIG 2—IDEALIZED MODEL for load distribution represents part of the metro- 
politan area 20 years in the future. A seven-fold growth is expected in this time 
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FIG 3—SCHEME 1. The 230-kv subtransmission system assures that a reliable 
area supply is maintained even with two-circuit fault on any double-circuit line 


Difference in Capital Cost for Five Schemes 
(Millions of Dollars) 


For All Four 

Model Areas 
Approx. Net 
Difference 


Subtrans- 
mission 
Voltage 
Scheme (kv) 


Difference in Capital Cost 
for Each Model Area 
Trans- Sub- Total Net 
mission stations T&S _ Difference 
O(Base) O(Base) 


#1 230 0(Base) 0.10 0.10 


#2 230/60 5.03 O(Base) 5.03 4.93 20 
#3 230/60 4.73 0.47 5.20 5.10 20 


60 2.79 1.26 4.05 3.95 16 


#5 split 
230/60 7.19 0.57 7.76 7.66 
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FIG 4—SCHEME 2. Supplying power at 230 kv to the fringes and 60 kv through 
center does not tie system solidly. Cost will be higher than all-230 in the long run 
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FIG 5—SCHEME 3. Minimizing 60 kv through center by firm 60-kv supply from 
each side requires more elaborate 60-kv facilities. Station ties are not strong 


kv and 15,000 Mva at 230 kv, man- 
hole explosions would damage all 
cables in a duct bank, so outage of 
all runs in a bank was assumed. 

5. Satisfactory voltage level main- 
tenance under normal and emergen- 
cy conditions. 

6. Evaluation and reduction of 
losses by minimizing double trans- 
formations. Evaluation of losses in 
subtransmission and _ distribution 
feeders. 

7. Economics. Capital costs of 
various expansion stages at 5-yr in- 
tervals were evaluated on a present 
worth basis. Operating and main- 
tenance expense was assumed equal 
for all schemes. 


Several Schemes Considered 


Schemes typical of the studies are 


‘ shown in Figs 3-7. At major receiv- 


ing stations A and B, only the 230- 
kv facilities associated with a par- 
ticular model area are depicted. 
Actually, lines terminate in two 
rings with outgoing lines alternated 
with infeeds. Satellite station 60 
and 12-kv facilities, common to all 
schemes, are not shown. 

Scheme 1—230-kv substransmis- 
sion 

Receiving stations A and B are 
bulk-supplied from generation, with 
power looped through the model 
area at 230 kv. With four areas, 
there would be four such loops be- 
tween A and B, forming a strong 
230-kv tie. Each overhead line of 
a particular loop is strung on one 
side of separate double-circuit tow- 
ers, the remaining sides used for 
overhead in other loops running to 
different model areas, so a reliable 
area supply is maintained even with 
a two-circuit fault on any double- 
circuit line. Each 230-kv line or 
cable can carry slightly over 300 
Mva, so the 900-Mva area load can 
be supplied by three of four circuits. 
Normally lines AP and RB carry 
225 Mva, 75% capacity, a suitable 
economic circuit loading. 

Substations P, Q and R _ have 
simple, inexpensive bus and breaker 
arrangements. Two of the three 75- 
Mva, 230-12-kv transformers share 
common bus positions with one of 
the two 150-Mva, 230/60-kv auto- 
transformers. Transformer faults 
are cleared by adjacent bus and line 
breakers; the unit then is isolated 
by motor-operated disconnects and 


(Continued on page 112) 
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NEW General Electric 
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Specifically Designed 


For Economical 
Peaking Applications 
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53,000 Kw Simple-cycle, 
tric Gas Turbine for Peaking 
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HERE ARE IMPORTANT REASONS WHY 


General Electric Gas Turbines 
Offer The Economical Answer 
To Varied Peaking Requirements 


LOWER Depending on the specific application, General Electric 
INSTALLED COSTS gas turbines install for $110 to $130 dollars per kilowatt 
and can save up to $50 dollars per kilowatt in additional 
system investment. Low space requirements, minimum 
foundations, simple building requirements, flexibility 
in site location, and basic design simplicity lower initial 
investment expense. 


LOWER Lower operating labor, maintenance and standby costs 
OPERATING COSTS all contribute to reducing operating expenses. Gas tur- 
bines require no attendance or auxiliary service during 
periods of inoperation. Total fuel costs are low because 
of the short duration of peak loads. Lube oil consump- 
tion is negligible. No deterioration takes place while 
the unit is not operating. 


HIGHER RATINGS General Electric’s peaking gas turbine is designed to 
IN ONE UNIT produce 20,000-25,000 kilowatts. Larger units are 
planned to keep pace with system load growth. Because 
one gas turbine of this size produces over 10 times more 
kilowatts than simple building block units, space, instal- 
lation and maintenance costs and control complexity 

are reduced. 


LIMITED SPACE General Electric’s 20,000-25,000 kilowatt gas turbine is 
a compact, self-contained unit 67 feet long, 15 feet wide 
and 10 feet high. Only a small, inexpensive building is 
required. A typical stationis only 15,000 square feet. 
This includes all station services, auxiliaries, switch- 
gear, transformers, and controls. 


SIMPLE. Starting takes less than 20 minutes. Starting sequence 
FAST START-UP is initiated by a single control switch in the supervisory 
control panel. 


MINIMUM Due to their extreme simplicity, compact arrangement 
PERSONNEL and easy-to-use controls, and auxiliaries, General Elec- 
tric gas turbines require a minimum of personnel. Eas- 
ily adapted features also permit automatic starting and 
remote operation. When installed at existing steam 

plants, additional labor is usually not required. 
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A Statement by W. S. Ginn 

Vice President and General Manager 
Turbine Division, 

General Electric Company 


Gas Turbines Hold Greatest 
Promise of Meeting Extensive 
Utility Peaking Needs 


of the 


After extensive study the General Electric Com- 
pany has concluded that low-investment gas tur- 
bines provide the greatest promise of answering 
electric utility peaking requirements of the future. 


Rapid Peak Load Growth in recent years has fo- 
cused new interest on the costs incurred for pro- 
viding added peak load capacity. 

Historically, expansion of system capacity has 
been accomplished by adding large steam turbine 
power plants to serve the base load portion of the 
system and operating older power plants at pro- 
gressively lower load factors until they are retired. 
However, today on many electric utility systems 
much of the generating capacity is provided by 
steam turbine power plants nearly as efficient as 
the latest equipment. 

A continuation of this trend means that today’s 
more costly high-pressure reheat steam plants will 
become tomorrow’s peaking units. Gas turbines, 
offering appreciably lower initial cost than com- 
parable steam turbine stations provide the eco- 
nomical solution to this basic change in peak load 
generation economics. 


Briefly, Here's Why. General Electric gas turbines 
offer high capacity from one self-contained unit. 
In sharp contrast to small building block units, 
General Electric offers a gas turbine producing 
20,000-25,000 kilowatts. Capacity growth poten- 
tial for the future is inherent in their design. 

Lower initial investment results from low space 
requirements, small foundations, simple building 
requirements, low cooling-water requirements, 
and basic design simplicity. 

Lower total operating costs result from lower 


Future 


initial investment, reduced maintenance, low 
standby cost, negligible lubrication oil require- 
ments, and the minimized operating labor costs 
inherent in automatic or remote operation. 

Gas turbines are ready—now—+to fill your grow- 
ing peaking requirements. With 189 General Elec- 
tric units now in service logging a total of nearly 
3,000,000 operating hours, these proved prime 
movers stand ready to assume their rightful role 
in helping meet tomorrow’s growing peaking 
power demands—economically. 


For More Information, contact your nearest G-E 
Apparatus Sales Office or write Section 261-34, 
General Electric, Schenectady 5, New York. 





WITH THE TOP TEN PER CENT 
of system load having a dura- 
tion of only a few hundred 
hours annually, gas turbines 
offering lower initial invest- 
ment costs are General Elec- 
tric's answer to peaking power 
requirements of the future. 
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Today’s Design Trends 


Reduce Transformer Insulation Oxidation 


J. G. FORD, W. D. ALBRIGHT, and 

L. E. FEATHER, Transformer Division, 
Westinghouse Electric Corp, Sharon, 
Pa. 


The insulation of large power 
transformers is dried and impreg- 
nated with oil by a new process 
which results in these advantages: 

1. Oxidation with consequent de- 
gradation of the insulation is re- 
duced, as air is excluded during 
most drying and impregnating. 

2. The dimensions of the insula- 
tion having been brought to very 
near their final point before the core 
is assembled, a tighter build of the 
core in the coil opening is achieved. 

3. Loose dirt and other particles 
are thoroughly flushed out of the 
insulation during the drying. and 
any soluble impurities are leached 
out and removed from the system. 

Primarily because of a more ef- 
ficient method of applying heat to 
the insulation, total processing time 
has been reduced considerably. Re- 
tightening of the structure is not 
necessary at the end of the process. 

The process begins with oven 
drying and vacuum impregnation of 
the coil groups with oil. Coil groups 
are of such a size that they can be 
handled in an ordinary large oven 
and vacuum tank. After impregna- 
tion, coils and cores are assembled. 

For the final drying and impreg- 
nation, a vacuum is applied to the 
transformer tank, and the entire 
system is checked for leaks. With 
the system completely tight. so that 
a good vacuum is maintained, a 
small amount of oil is added to the 
transformer. This oil is then drawn 
out of the tank’s bottom by a cir- 
culating pump, forced through an 
oil-heating system and back into 
the tank’s top where it is sprayed 
over the core-coil assembly through 
fog nozzles. A filter in the oil line 
picks up dirt particles or sediment. 

The heavy oil flow, well dis- 
tributed over the insulation struc- 
ture, brings very rapid heating of 
the insulation without danger of 
overheating. Oxidation of the oil 
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and insulation is almost completely 
obviated, the system being under 
vacuum during the entire heating 
period. As the hot oil is sprayed 
into an evacuated tank, any mois- 
ture picked up by the oil in flowing 
over the insulation is immediately 
evaporated and removed from the 
system. 


Once the transformer is_ thor- 
oughly heated, circulation of the 
hot oil is discontinued, and the oil 
is drained. The vacuum is main- 
tained until the drying is complete 
as indicated by power-factor and 
insulation-resistance measurements. 
The vacuum is retained as oil is ad- 
mitted to the transformer. 








Vacuum Pump 
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Oil Spray Processing of Transformers 


One Per Phase 3-Oil 
Flexible Hoses - 
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Tests Find Strouhal Number 


Bureau of Standards’ test program determines values of 
wind velocity vibration constant higher than those in use 


A re-determination of the Strou- 
hal number—a basic constant used 
for predicting vibrations in over- 
head lines—may lead to improved 
control of vibrations through the 
proper selection of dampers. A 
study, conducted by the National 
Bureau of Standards under the 
sponsorship of the Rural Electrifica- 
tion Administration, also evaluated 
the effectiveness of polyethylene 
sleeves in reducing vibration. 

The Strouhal number relates the 
frequency of a force produced in the 
wake of wind on the leeward side 
of the wire to wind velocity and wire 
diameter. The force produced can 
result in excessive vibration if its 
frequency is equal to a natural vi- 
bration frequency. 

To determine Strouhal numbers 
for several different telephone and 
power conductors, R. R. Bouche 
and F. J. On of the Bureau of 
Standards’ engineering mechanics 
laboratories performed a series of 
wind tunnel tests. They show that 
the Strouhal number varies some- 
what for different types of wire. 


Diameter 
Wire type (inches) 


ACSR No. 2 (7 strand) 0.325 


Copper No. 2 (3 strand) 320 
ACSR No. 4 (7 strand) 250 
Copper No. 4 (solid) 204 


Copperweld 8A (3 strand) 199 





Steel No. 12 (solid polyethyl- 


ene coated) 143 


Steel No. 12 (solid) 109 


Copperply No. 080 (solid 


polyethylene coated) 112 


Copperweld No. 080 (solid) 080 


For most conductors tested, the 
Strouhal number is a little greater 
than 0.185, the value recently in 
common use. 


Further Tests Are Needed 


Preliminary studies were also 
carried out on No. 4 solid copper 
wires set in vibration by natural 
winds under field conditions. Wires 
were found to vibrate in the same 
manner in the field as in wind tunnel 
tests, regardless of span length. 
However, it is difficult to determine 
Strouhal numbers in the field be- 
cause of wind velocity fluctuations. 
The Strouhal number determined 
under steady conditions, as in the 
wind tunnel, should therefore, be 
used to compute either wind veloc- 
ity from frequency measurement or 
frequency from wind velocity meas- 
urement. 

Field tests also indicate the effec- 
tiveness of polyethylene sleeve 
dampers in eliminating wind-induced 
vibrations. The vibration of an 
undamped wire was found to be 
much greater than that of an iden- 


Wind 
velocities 
(mph) 


Measured 
frequencies 
(cps) 


Strovhal 
number 


0.193 6 to 102 78 to 1067 


218 18 to 74 210 to 888 


193 8 to 72 112 to 983 


198 27 to 95 400 to 1567 


184 27 to 64 550 to 1033 


206 11 to 52 275 to 1300 


209 10 to 71 333 to 2367 


15 to 43 416 to 1450 


14 to 43 625 to 2025 


WIRE SIZES tested include several common telephone and power conductors. 
A band of frequencies was tested, and constants ran higher than anticipated 
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tical damned wire. In fact, vibra- 
tions in the damped wire were too 
small to measure quantitatively. 

Although these preliminary nat- 
ural-wind vibration tests indicate 
the applicability of polyethylene 
sleeves, further tests are needed to 
determine optimum sleeve sizes and 
economic feasibility. 

Strouhal number measurements 
were made on conductors stretched 
between pulleys across the wind 
tunnel. Dead weights produced 
tension loads of 225, 475 and 925 
lb in the 88'%-in. length of wire 
used. To detect resonance in the 
wires, a Wheatstone bridge arrange- 
ment was made by cementing wire 
resistance strain gages to both top 
and bottom surfaces of the wire 
along 2% in. near its fixed end. 
This bridge was connected through 
an amplification system into an 
oscillographic recorder. 


Outdoor Span Used 


The tunnel wind velocity was 
slowly increased from zero. At the 
instant the wind excited the natural 
frequency in the wire, the Wheat- 
stone bridge became unbalanced, 
producing a_ sinusoidal trace on 


_light-sensitive film in the oscillo- 


graphic recorder. As _ frequency 
could be determined from the oscil- 
lograph record, and the wind veloc- 
ity and wire diameter were known, 
all data necessary for calculating the 
Strouhal number were available for 
calculation. 

The studies of vibration by nat- 
ural winds were carried out on an 
outdoor test span located on top of 
a building about 67% ft above 
ground. This span was 327 ft long 
between pulleys and about 10 ft 
above roof level—above most ob- 
structions in the vicinity. 

In making damping comparisons 
with this outdoor span, a polyethy- 
lene sleeve was slipped onto one of 
two wire lines at 760 Ib tension 
The half-wave lengths of vibrations 
were found by measuring the dis- 
tance between several nodal point: 
and taking an average. Vibration 
amplitudes were measured wit! 
microscopes at the antinodal poin' 
nearest the pulley on the weightec 
end of the span. 
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INVENTORIES > 


INTEREST RATES > 


OIL PRICES > 


BUYING POLICY > 


Procurement & Products 


Purchasing agents are playing it “close to the vest” on inventories, 
pending settlement of the steel strike. ‘That's the current opinion of 
purchasing executives who comprise the National Association of 
Purchasing Agent's Business Survey Committee. If the terms of a 
strike settlement indicate price hikes ahead, buying will pick up— 
and not just in steel. But PA's generally were not betting on higher 
prices and were buying only needed supplies. 


Higher interest rates are nibbling into capital construction programs, 
the NAPA Business Survey group found. Among NAPA members, 
80% say the increased cost of borrowing money has not affected 
their plans at all; 16% are deferring some plans, and 4% have 
temporarily stopped all expansion. 


Look for more skirmishing on the oil import front. Soft residual 
prices, rising stocks, and high refinery runs are being felt through- 
out the domestic fuel industries. Add to this the June oil imports, 
which helped give the U. S. its first unfavorable balance of trade in 
nine years. 


Purchasing policy requiring more than two suppliers is unanimous 
among the 15 utility purchasing agents responding to a recent spot 
check made by Electrical World. This policy applies to almost all 
items of equipment and material purchased, they said. Where pos- 
sible and reasonable, most of the utility PA’s say, they lend en- 
couragement to the small manufacturer. And two thirds of those ques- 
tioned say they apportion a fixed share of their business among 


several manufacturers. 


Local manufacturers, especially those who are customers, get a break 
from utility PA’s. Five of the 15 purchasing agents questioned make 
a point of the fact they like to buy from local suppliers where possible 
and practical. 


Such policies are generally set by the purchasing department, say 
the purchasing agents, but top management sometimes help for- 
mulate them. Five of the 15 PA’s interviewed said top management 
had either fixed the policies or cooperated in fixing them. One noted 
that help in formulating these general policies had come from the 
engineering and operating department. 


OTHER PROCUREMENT NEWS 
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Procurement & Products 


An unusual innovation in utility 
plant auxiliary services is planned 
for the super-critical-pressure Eddy- 
stone Station of the Philadelphia 
Electric Company. 

Instead of using steam from the 
main units for soot blowing, this 
service will be supplied by three 
500-psig, 39,500-lb-per-hr, oil-fired 
boilers, shown at right. 

The Foster-Wheeler auxiliary 
boilers will supply steam to Vulcan 
type retractable soot blowers and 
wall deslaggers which are operated 
electrically through an automatic 
control. The complete soot blowing 
system, manufactured by Blaw- 
Knox, is adaptable to various firing 
situations. The operating sequence 
of each blower can be changed by 
simply relocating its control jack 
cord in a telephone-like jack panel. 
rhus, any blower can be operated at 
any point in the sequence cycle. In 
addition, says B-K, there is a timer 
motor which permits setting up a 


6-, 8-, 12-, or 24-hr soot blowing 
program. The clock can be set to 
start the cycle at a predetermined 
time or recycle the operation as 


NEWS OF MANUFACTURERS 


needed. Complete supervisory con- 
trol is also provided for, so that at- 
tendants can stop or adjust the cycle 
as needed. 


Delta-Star Ice Tests Powerupter 


Severe ice tests in a freezer chamber simulating crucial field conditions 
are made on this Delta-Star Powerupter, shown at left, a completely 


enclosed device for mounting on disconnect switches to interrupt currents 


of 600 amp and voltages up to 34.5 kv. 

Mounted on a vertical-break switch, the unit was frozen first in the 
open and then in the closed position under controlled laboratory freezing 
to obtain a minimum of %4-in. ice accumulation. It was then operated to 


check ice-breaking characteristics. 


The Powerupter is now available for mounting on any type distonnect 


presently made by Delta-Star. 


A new method for growing germanium and other 
semiconductor materials, discovered by scientists at the 
Westinghouse research laboratories, may make the 
manufacture of transistors and similar semiconductor 
devices fully automatic. The hand-built version shown 
at right shows how it might be done. The devices are 


(Continued on p 78) 
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WIRE AND CABLE 


01 PONT 


ROUND TABLE 


You have asked... 


Q: Do you have any more dope on 
your weather-resistant nylon? 


A: Yes. Tree-wire samples jacketed 
with ZYTEL 37X still look good after 
7,000 hours in the Weather-O-Meter 
(unfiltered arc). Samples aged out- 
doors in Delaware, Florida and Ari- 
zona for one year are still, of course, 
in fine shape. 


Q: What ALATHON do you specify for 
power-cable insulation in your own 
Du Pont plants? 


A: ALATHON 38, because of its high 
molecular weight. Besides offering 
outstanding electrical properties, it 
gives the finished cable a definite 
advantage in a higher softening point 
and better cut-through resistance. 
Also, the higher molecular weight 
means the insulation will have better 
environmental stress-crack resist- 
ance. Of course, this is not as seri- 
ous a problem in primary insulation 
as in jackets. Yet there is always the 
chance of encountering cracking 
agents in pothead filling compounds, 
in jute fillers, and in the general en- 
vironment of industrial areas. 


Q: How does electromechanical 
stress cracking differ from environ- 
mental stress cracking? 


A: In the case of environmental 
stress cracking, a combination of 
mechanical stress and a chemical 
environment are necessary to cause 
cracking in some polyethylenes. The 
electromechanical cracking is 
caused by a combination of mechan- 
ical stress and corona. In both cases, 
ALATHON 3B, NC-10 excels because 
of its molecular structure. 


POLYCHEMICALS DEPARTMENT 


OU PONT 


At the U. S. Naval Base, Norfork, Va., 61,000 feet of underground cable jacketed with ALATHON 
will increase electrical facilities by 40,000 KVA. The E. C. Ernst Company, Washington, D. C., 


was in charge of all installation. 


Complete corrosion protection needed— 
Roebling chose Du Pont ALATHON 


The land around the Norfolk Naval 
Base area is just a few feet above sea 
level. So when the Navy decided to 
install eleven miles of underground 
cable, they needed an outer jacket to 
protect the lead sheath. The John A. 
Roebling’s Sons Corporation, of Tren- 
ton, N. J., chose a jacket of ALATHON 
4, BK 30, for their cable. On top of 
being unaffected by water, this jacket 
of ALATHON resists soil corrosives, 


ALATHON® 


POLYETHYLENE RESINS 


polyethylene resin 


and withstands stress cracking and 
abrasion. 

In addition to ALATHON polyethyl- 
ene resins, Du Pont has RuLAN flame- 
retardant plastics and ZyTEL nylon 
resins designed to solve your other 
wire and cable problems. Find out how 
by writing: E. I. du Pont de Nemours 
& Co. (Inc.), Advertising Department, 
Room 178, Nemours Building, Wil- 
mington 98, Delaware. 


5 


RULAN® | ZYTEL’ 


FLAME. RETARDANT PLASTICS 


NYLON RESINS 


Hetter Things for Better Living . . . through Chemistry 
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Transistor Production 


(Continued from p 76) 


formed as a continuous series of 
dots along the long, thin, mirror- 
flat surface of the crystal. Electrical 
connections are then made to the 
dots, after which they are separated 
from the germanium strip. Placing 
the unit in a plastic or metal con- 
tainer completes the process. West- 
inghouse scientists see no reason 
why the whole process cannot even- 
tually be done automatically by ma- 
chine at high speed and with high 
reliability. 


MANUFACTURERS BRIEFS 


General Electric is transferring its 
resistance welding control business 
from the Specialty Control Dept, 
Waynesboro, Va., to its Service 
Shops Dept, Detroit . . . GE’s 
Atomic Power Equipment Dept will 
design and manufacture the equip- 
ment for the nuclear instrumenta- 
tion and safety systems for Consoli- 
dated Edison’s Indian Point nuclear 
power station. Bailey Meter is sup- 
plying the major portion of the plant 
instrumentation and control equip- 
ment. GE will handle general engi- 
— neering, construct the plant and 

# eo operate the completed station. Bab- 
i cock & Wilcox has the contract for 





furnish major nuclear equipment, 
including the core... S & C Elec- 
tric will soon introduce self-con- 


You oC ae uns ener | ity it | tained switch and short-circuit pro- 


tective fuses designed to pair with 


1 
\ | . ‘ 
/ i) nuclear design and research, will 


pad-mounted transformers on the 


So 1 i alae State S 7 aa nos buried-cable type of distribution 

iu system. New device permits chang- 
ing transformer to meet load 
changes without changing protec- 
tive equipment and with a minimum 
of connection changes. 

Tel-E-Lect has purchased the 
Ram Equipment Co of Minneapolis, 
which makes the Ram line of heavy- 
duty road and street maintenance 
and construction equipment. Tel- 
E-Lect produces pole line construc- 
tion and maintenance equipment. . 
Blaw-Knox is designing and fabri- 

cating 261 steel towers for Jersey 

SOUTHERN STATES Central Power & Light’s new Larra- 

bee-Mercer line. The line will carry 

EQUIPMENT CORP. ae eee — Se 

wers which will range in height to 

WAALS RIN ee ROKER 208 ft and require use of more than 
(Continued on p 80) 





Engineers with an eye for good design know at a glance that 
Southern States fittings are top quality throughout. Made in 
our own plant from carefully chosen bronze or aluminum 
alloys, they provide maximum mechanical and electrical char- 
acteristics. Recessed boltheads permit one-wrench assembly. 
Never underestimate the importance of a good connection! 


IN CANADA Dominion Cutout Co., Ltd., Toronto 
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CUTS 


PBST) we 


WAC TL flush coupling AMC eee ete 


New ORANGEBURG G CONDUIT 
with Flush Coupling Attached! 


With no separate couplings to handle or attach on the job, conduit in use since 1893, new CA has self-sealing joints 
Orangeburg CA lays faster, costs less to install. Each long, and impermeable walls. Its smooth, 100% fibre raceway 
light length has a flush coupling attached at one end and a adds years to cable life. 

standard 2° male taper at the other end, making installation 
a simple, one-step operation. And, since the coupling is 
attached, there are no coupling cartons to warehouse or 
carry to the job. 


New Orangeburg CA is available in 2”, 3”, 4”, 442” and 5” 
sizes. Orangeburg Standard and Nocrete Conduit, with 
separate sleeve couplings, are available as always. Write 
Dept. EW-89 for Catalog 52 

What’s more, with the coupling flush to the conduit’s out- 

side wall, new CA is easy to stack, store and handle. The ORANGEBURG MANUFACTURING CO. 
flush coupling also eliminates “staggered” joints in the trench. Orangeburg, New York . Newark, California 


And that means real savings in cutting and tooling time. A Division of The Flintkote Company, Manufacturers 


Like the hundreds of millions of feet of Orangeburg fibre of America’s Broadest Line of Building Products 


Orangeburg Fibre Conduit is distributed by Graybar Electric Co. and General Electric Supply Co. with branches and stocks in principal cities. 
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More Manufacturing News 
(Continued from p 78) 


3,500 tons of steel... H. K. Porter 
Co’s Riverside-Alloy Metal Div has 
produced coils of phosphor bronze 
wire weighing more than 1,000 Ib 
and containing a single strand meas- 
uring about 10 miles long. Special 
continuous casting techniques and 
equipment which Riverside-Alloy 
reports are exclusive in the U.S., 
has enabled the division to add the 
coil to its product line . . . Leece- 
Neville plans to produce its newly 
= ‘ . acquired line of ac motors, which it 
SS te 9. Sh Se. a) eo: purchased from O. A. Sutton, in 
. DEA . - new facilities in Gainesville, Ga. 
Limited production will be flowing 
from the Gainesville division by 
early fall . . . Electric Storage Bat- 
tery’s Exide Industrial Division ex- 
pands its line of EW plastic jar flat- 
plate (lead-calcium) batteries for 
applications in microwave, rural 
electrification and general power, 
emergency lighting, and telephone 
service. Addition of three new sizes 
permits Exide to offer lead-calcium 
batteries in 60-amp-hr capacity in- 
crements, ranging from 180 ah to 
660 ah: 13-, 17- and 21-plate 
single-cell batteries with capacities 
of 360, 480 and 600 ah. 
Hagan Chemicals & Controls’ 
Kybernetes Div has a system for 
processing industrial data, featuring 
plug-in units to perform a wide va- 
riety of additional functions. The 
Kybernetes Series 2000 Data Proc- 
essing System utilizes four basic 
modular chassis, plug-in housings, 
and a unique pin-board arrangement 
for function programming. Solid- 
state components have been in- 
corporated in the new system... 
' Westinghouse scientists have dis- 
BY SURRY S AY, S . covered a new source of electrons, 
Aihy nthe: . =§= a semiconductor—silicon carbide— 
which may permit electronic tubes 
of the future to be transistorized. 
This material may yield the unique 
flow of electrons needed because its 
density or “emission” the scientists 
say is equal to that in the average 
electronic tube . . . General Electric 
has announced that a new rack- 
mounted Inductrol voltage regu- 
lator, either automatic or motor- 
driven, is available. It can handle 
single-phase loads up to 8.5 kva 
and 100 amp, features no brushes, 
introduces no harmful wave form 
distortion, is unaffected by power 
factor, frequency, or load. 


! 
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new gould stationary battery 
defies electrolyte seepage! 


Now available in 
Planté, Calcium, 
and Kathanode 
types. 


New Silicone O-ring post seal expands under compression, forming a tight seal against the cover 
wall of the battery. This prevents escape of electrolyte, eliminates discoloration of battery cover. 
Corrosion, too, is greatly reduced since Silicone is impervious to chemicals. 


Save Space. Gould’s new Stationary Batteries in Plastrite Jars save you 30-40% more floor space; 
this means you can increase your battery room capacity without increasing the room size. Lightweight 
Plastrite Jars have great impact resistance, are unharmed by normal handling and shipment. 


Take advafitage of the benefits offered by Gould’s new Stationary Batteries in Plastrite Jars. They’re 
available in Planté, Calcium, and Kathanode types . . . in capacities for every need. Write today for 
new illustrated catalogs, or call your local Gould office listed under ‘‘Batteries-Industrial’”’ in the 
“Yellow Pages.’’ Gould-National Batteries, Inc., Trenton 7, N. J. 


More Power te you pom QIOONA 
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(For further information refer to Reader Service on page 84) 


Substation Transformers . 


. .. are available in liquid-filled and sealed and venti- 
lated dry-type models. Liquid-filled units are offered 
for 3-phase applications in 14 ratings covering 112.5 
through 10,000 kva for primary voltages up to 69 kv 
and secondary voltages to 34.5 kv. Single-phase units 
are available in ratings from 250 through 3,333 kva. 
Dry-type models, with either Class B or H insulation, 
have 3-phase ratings covering 112.5 through 3,750 kva 
for primary voltages up to 15 kv and secondary voltages 
to 5 kv. Single-phase models cover 100 to 1,000 kva. 
I-T-E Circuit Breaker Co, 1900 Hamilton St, Phila- 
delphia 30, Pa. 





Pole-Type Transformer . 


..- for 14.4-ky installation covers voltage range of four 
previous units. The new 14,000/24,940-v 125-kv BIL 
unit supersedes 13,200, 13,800 and 14,400-v 95-kv BIL 
transformers, and a 14,400-v 125-kv BIL unit. Tap 
voltages are selected to agree with previous standard 
voltages—13,800, 13,200, 12,870 and 12,540 v, all at 
full capacity. The units can be used in 24,940-v 
grounded-wye systems as well as on delta systems. 
Westinghouse Electric Corp, Box 2099, Pittsburgh 30, 
Pa. 





Aluminum Accessories .. . 


. . . for use with stranded aluminum and ACSR are 
fabricated from drawn tube. The accessories include 
joints, deadends, jumper terminals and repair sleeves. 
Standard sizes range from 336.4 MCM, 26/7 ACSR, 
through 1,590 MCM, 54/19 ACSR. Special sizes are 
also available. Deadends have eyes for sizes 336.4 
through 1,113 MCM, and clevises for 1,113 through 
1,590 MCM. 

Aluminum Co of America, 1501 Alcoa Bldg, Pittsburgh 
19, Pa. 





(More New Equipment on page 86) 
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© screen is needed, no threading, 
© rewind, no darkened room. Just 
lug it in and watch. Filmed at the 


ubbard Electrical Research and 
Development Laboratory. 


4 Desi: 
the dramatic story of 
SINGLE-VENT SMALL-BORE 


CUTOUT OPERATION 


See the new 16mm sound and color movie ‘The Hubbard EHD 


Faultmaster”’ right from your own desk chair. Film time: ten 
ete 
Watch the Hubbard EHD Cutout clear faults throughout the 


b 


range without ‘null operating points’’—see closure on a fault, 
dramatizing conclusively the positive protection and safe oper- 
ation provided by the Single-Vent Small-Bore fuse cutout. 
Through the use of ultra slow-motion photography, you see 
the fuse link melt right before your eyes...you see gases gen- 
erated within the fuse tube and discharged downward and 
away ina single confined cone—eliminating the possibility of 
efetutels( Bie haat Reise ee Bee tt eee tt leas 


tcl) MCMC tie a Mies ee Ae lie lle 


the extra heavy duty range. 
Write the Advertising Department, Hubbard and Company 
for information. 





Fem UBBARD 


AND COMPANY - 200 SOUTH MICHIGAN AVENUE - CHICAGO 4, ILLINOIS 





Readers 
Service 


For additional information on new 
products, supplies, and services in this 
issue, the Manufacturers Editor of Elec- 
trical World offers his facilities. Check 
items in which you are interested in 
list below: 


NEW EQUIPMENT 


WEE kis 4b cee eee Transformers 


Westinghouse .. . . Transformer 


RR cass kaares . Accessories 
ee ae eee Clamp 
Minnesota Mining ......... Tape 
Ps Bae sid canbe aren ae ee Switches 
Line Material .......... Insulator 
London Chemical ..... Brightener | 
Electro-Machinery ........ Switch | 
Assembly Products ....... Relays [| 
BROT 5 6a ese Cutter [| 
OTHER 


Manufacturers Editor 
Electrical World 
330 W. 42nd St. 
New York 36, NY. 


sie Note: Requests must be received within 

° four weeks of publication date, accom- 
panied by complete information speci- 
fied. This service cannot be offered to 
readers in foreign countries or to com- 
petitive manufacturers. 

NAME __ 

TITLE ove selina 

ee Rsteccteencans 
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-” why Cavalier is”. 
YOUR BEST SOURCE 





*e,, FOR ELECTRIC HEAT _ ,.°" 


CAVALIER electric heat has real 
quality. It’s easy to sell, pleases 
customers and eliminates costly 
service calls. (People are sick and 
tired of shoddy merchandise. ) 


CAVALIER has a complete line of 
electric heaters, all QUALITY 
GUARANTEED by a financially 
sound firm since 1865 for its policy 
of making quality products and 
pricing them fairly at all times. 


CAVALIER equipment is soundly 
built. Each unit is individually ener- 
gized and high potted with 1,000 
volts. Although repair parts are 
rarely needed, they are promptly 
available at reasonable cost. 


CAVALIER is active in NEMA and 
other organizations devoted to the 
advancement of the electrical in- 
dustry, keeps to efficient trade 
channels and works to assure a 
business-like profit for the distribu- 
tor and the contractor. 


CAVALIER is your assurance of 
Highest Quality products with com- 
plete sales and merchandising 
helps, plus regular advertising in 
leading shelter publications. 






Cavalier has a complete line 
with quality features combined in no other line. 
Automatic Electric Baseboard — fully enclosed ele- 
ment with continuous vertical fin. Easiest cleaning of any 
baseboard on the market. Approximately 200 watts per 
lineal foot yet maintains low 125° surface temperature. Ther- 
mostatic control sections or wall mounted thermostat. 115 volt 


Personnel and equipment of the 
specialized research, engineering 
and testing facilities for Cavalier 
electric heat are outstanding. 
Cavalier was one of the first 
quantity manufacturers of elec- 
tric heat and has always built to 
Highest Quality Standards. 





= 


convenience outlet sections. Built in raceways for wire. 


Send for catalog showing full line — Baseboard, Wall Insert, 
Portable, Bathroom, Floor Furnace, Cable Heat. 


@ in quality construction 
Fi yi ip @ in engineering advances eer 
@ in safety 
@ in sales making features 


ELECTRIC HEATING DIVISION 


CAVALIER CORPORATION, Chattanooga 2, Tenn. 
Over 90 Years of Quality Products 


ete 








August 17, 1959 @ ELECTRICAL WORLD 














Co 


ELE 


ELECTRICAL WORLD 










High pressure wiping action of 
the beryllium contacts during 
caming gives new equipment 
conductivity even after years of 
service. 

One-piece jaw contact elimi- 
nates corrosion between bolted 
creas. 


Double arcing spring reduces 
current value at time of opening, 
thereby reducing ionization thus 
accomplishing arc interruptions 
faster. 
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TECO two insulator 


air break switch 

gives you three 
insulator 
nerformance 


... and at far less cost 


On the TECO Type 1-D switch, you'll find 
high-pressure beryllium contacts, essential to 
good connections, at all switch blade discon- 
necting points. The rotary motion of the blade 
prior to opening releases contacts easily and 
positively — at all times — under severest icing 
conditions. Pivot points are absolutely ice proof. 


Only the TECO two insulator switch has 
double spring type arcing horns which time 
and time again have proven their remarkable 
ability to interrupt charging currents on lengthy 
69 KV lines and light transformer loads. 


ECONOMY: You save approximately one-third 
the original cost with TECO two insulator 
switches as compared to three insulator 
switches. This can easily amount to several! 
hundred dollars per switching station. 


But these are only the highlights. The TECO 
Type 1-D has many other quality switch fea- 
tures that let you use it wherever you're now 
using three insulator switches. Convince your- 
self ... write today for Bulletin 701 which gives 
complete information about the TECO Type 
1-D two insulator switch, 15 KV through 


161 KV. 


TURNER ELECTRIC CORPORATION 


9510 ST. CLAIR AVENUE 


ST. LOUIS, ILLINOIS 


Complete Line of Air-Break Switches ° Flexi-Band and Thru-Bolt Cluster Transformer Brackets + Dead-End Band Brackets 
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Deadend Clamp .. . 


. . . for 3/0 (7 str) through 350 
MCM (37 str) aluminum and 3/0 
(6-1) through 336.4 MCM (26-7) 
ACSR has been added to CUW-R 
line. It is designated CUW32R-E. 
Modified V-groove and deep pocket 
produce a two-way snubbing-wedg- 
ing action, resulting in high holding 
strength. It is designed with hump- 
back cotter pins and headed clevis 
pins to facilitate covering with line 
hose for working “hot”. 

Burndy Corp, Norwalk, Conn. 


Vinyl Tape .. . 


. . is designed for wrapping straight 
pipe sections. Called “Scotchrap” 
brand pipe protection tape No. X- 
1102, it has excellent tensile strength 


HOW RELIABILITY IS BUILT INTO 
THE MAGNE-VALVE ARRESTER 


by R.W. FRAHM—Manager of Light- 
ning Arrester and Cutout Marketing 


electrical strength. 





immediately rejected. 


Field experience has proven that these tests provide you 
with the best distribution arrester available. Since 1953, 
when General Electric introduced the first magnetic gap 
controlled distribution arrester, 1,300,000 arrester years of 
near-faultless service have been compiled—substantial evi- 
dence that quality and reliability are built-in features of 


every G-E Magne-valve arrester. 


We'd like to tell you more about our complete line of dis- 
tribution arresters. Contact your General Electric represent- 
ative or write Section 435-21, General 


Schenectady, N. Y. 


*Registered trademark of General Electric Co. 





Every General Electric Magne-valve 
arrester is subjected to exacting factory 
tests to assure high mechanical and 


Each Thyrite* valve element disk re- 
ceives multiple impulse discharges to 
stabilize and measure its discharge 
voltage characteristics. Each assembled unit receives a pro- 
duction line 60-cycle sparkover test and a test to assure 
freedom from radio noise. A vacuum test ascertains the 
arrester housing’s ability to seal out atmospheric moisture. 
Thus, each functional element of the arrester is separately 
checked. Units which fail to measure up in any area are 


GENERAL @@ ELECTRIC 


and tear resistance, balanced elon- 
gation and machine-wraps smoothly 
at any taping angle. The 10-mil 
tape is not deteriorated by fungi 
or mold. Electric strength is 13,000 
v and tensile strength is 30 Ib per in. 
width. 

Minnesota Mining & Mig Co, 900 
Bush Ave, St. Paul 6, Minn. 


Disconnect Switches . . 


..- have seven conductor connector 
options compatible with the terminal 
pad. The options are: single-bolt, 
groove-type, solid bronze for No. 2 
solid copper through 500 MCM 
stranded copper; two-bolt zinc-tin- 
plated aluminum alloy, groove-type 
for No. 2 solid copper through 500 
MCM stranded copper or aluminum; 
plain terminal pads with standard 
NEMA drilling; aluminum or bronze 
bolts captive on the pad to take field 
choice of connectors; NEMA stand- 
ard connectors for No. 6 solid 
through 2/0 stranded; NEMA 
standard connectors for 2/0 solid 














Electric Co.., 






















or 


through 4/0 stranded; and NEMA 
standard connectors for 250 through 
500 MCM. 

S&C Electric Co, 4435 Ravenswood 
Ave, Chicago, Ill. 


Suspension Insulators . . . 


. - - have higher impact characteris- 
tics and greater strength than previ- 
ous models. Features of the NEMA 
class 52-1 insulators include impact- 





Exacting factory tests assure th 
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contaminated by copper accumula- 
tion due to etching. It is odorless, 
mild and easy to use. 

London Chemical Co, Inc, Dept 
ER-2, 1535 N 3ist Ave, Melrose 
Park, Ill. 


Transfer Switch .. . 


. comprises two fuse compart- 
ments, each containing one 3-phase 
set of hermetically sealed, current- 


resistant, wet-process porcelain me ; ' 
cae A ig limiting fuses with striker pins. An 


shell; forged steel eye pin; high- 
grade malleable iron or forged steel 
cap; spring brass cotter key; and 
smooth, non-abrasive, self-cleaning 
surfaces. 

Line Material Industries, McGraw- 
Edison Co, Milwaukee 1, Wis. 


Copper Brightener . 


. . » produces chemically clean sur- 
faces, yet contains no strong etching 
acids. Copperbrite No. 48 has an 
indefinite bath life, because it is not 


e the reliability of General Electric 


automatic spring-operated mechan- 
ism is coupled to the two gang- 
operated load-break switches and 
arranged to close one switch while 
the other is open. The 15-kv, 400- 
amp unit is suitable for all operating 
voltages between 2.4 and 14.4 kv. 
The automatic unit is made by South 
Wales Switchgear, Ltd, Australia. 

Electro-Machinery Corp, 50 Broad 
St, New York 4, N. Y. 


Meter-Relays . 


. - retain the reliability of locking 
contacts while providing instantane- 
(Continued on page 88) 





. Magne-valve distribution arresters 
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Meter-Relays . . . 
(Continued from page 87) 


ous reset. With the new CR (Con- 
tinuous Reading) design, the mov- 
ing pointer shows the signal level 
at all times, even when the set point 
has been passed and control circuits 
have been energized. 

Assembly Products, Inc, Chester- 
land, Ohio. 


Strand Cutter... 


. . - for ACSR makes clean cut of 

aluminum strands without damaging 

“+ steel strands. The tool can be 

STRONGER mounted on the tailgate of a line 


truck or in any other convenient 


TOUGHER oy place. The cutter weighs only 8 Ib, 
LIGHTER To and it will cut ACSR through 154 


in. diameter. 
J. R. Tallman, 3921 W 31st St, Chi- 
cago 23, Ill. 


More New Products 


Drop Forged 
Bistable magnetic amplifier is used 


STR AI iy Cl AM Re, as sensitive static relay. Units have 
four control inputs and a power out- 
put of zero or 5 w at 24 v de.— 


Wide range of sizes © Continuous power path Westinghouse Electric Corp, 256 


‘. Collins Ave, Pittsburgh 6, Pa. 
Efficient, dependable dead-ending for all conductors , 


Easy and economical to install — no special tools Low-cost short-haul carrier system 

provides up to 12 toll-quality voice 

Specify the best—BTC Hi-Line Hardware circuits between 40 and 416 kc. 

Known as the B-630, it uses a tran- 

sistorized amplifier as a “one-way 

The BREWER-TITCHENER CORPORATION [RRQ capo ecceee Ocenia 

HI-LINE HARDWARE DIVISION. e CORTLAND. N.Y Systems, Inc, 695 Bryant St, San 
Francisco 7, Cal. 
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New Ford F-100 4-wheel drive Styleside pickup handles heavy loads and makes its own road. 


Now froin FORD... America’s lowest-priced 
4-wheel drive pickups... Six or V-8/ 


ALL FORD-BUILT . . . FACTORY-ENGINEERED 
. » » FOR GREATER SAVINGS! 


Go Ford-ward for 4-wheel drive performance at big 
Ford savings. They're factory-engineered for extra 
stamina, and all Ford-built with your choice of eco- 
nomical Short Stroke power—Six or V-8. 


There’s new versatility too, with two power take- 


off points in the transfer case to drive winches, saws, 
diggers, or other equipment. And there’s new driving 
ease. You shift smoothly between 2- and 4-wheel 


direct drives while moving. 


Ford 4-wheel drive trucks are available in 4- and 
%-ton pickups, chassis-cabs and %-ton stake models. 
See your Ford Dealer . . . save hundreds of dollars 
on America’s lowest-priced 4 x 4's with Six or V-8! 


FORD TRUCKS COST LESS 


LESS TO OWN...LESS TO RUN...LAST LONGER, TOO! 
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GOTHIC MODERNE VICTORIA 


Look... 


AT YOUR SUBSTATIONS; 
EVERYONE ELSE DOES 


Are you meeting with resistance in locating 
substations in residential areas? Do your 
substations present a cold array of industrial-looking 
material set behind gray steel wire topped with 
barbed-wire? Does their appearance reflect the 
proper credit on your company’s civic mindedness? 
The Joslyn — Hi-Voltage Enclosures by their 
warm colors, their neat appearance and 

their screening effect are expressly designed to help 
you obtain substation locations in the heart of 
residential areas. The design can be varied to 
harmonize with the architecture of the 
neighborhood, and in a matter of hours, your 
substation can be transformed into a structure 
that complements and enhances civic values. 


These enclosures are less expensive than any 
other architecturally acceptable type of covering. 
These 8-ft. high pickets and decorative panels 
are 4 feet and 1'2 feet wide respectively and are 
bolted to existing fence rails without 

drilling a single hole. An inexperienced crew 

can make an expert installation without 

the use of special tools or equipment. 


Ask your Joslyn Representative for complete details 
about Hi-Voltage—Joslyn Enclosures. 


EQUIPMENT COMPANY 


eee’, ON ha Lace 


4000 East 116th St. + Cleveland 5, Ohio 





What maior opportunities do you Se ead tor the electric 


utility industry ? — 
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utility industry over the next five to ten years?” Most frequent answer was the 
expected growth of the nation’s economy and population—an opportunity over 
which the utilities themselves exert little control. But electric heating ran a close 
second in popularity, and several analysts singled out the heat pump specifically. 
Said one: “The heat pump is the biggest thing. Ordinary growth in both popula- 
tion and use of electricity.” And another: “The development of the heat pump 
offers by far the greatest challenge.” 


Growth in air conditioning and other appliances was also mentioned frequently, 
and so was the electrification of industry. “Promotion of new uses for electricity 
in industry,” said one analyst. Another said: “Probably the greatest is air condi- 
tioning—also increase in population and other industrial and household require- 
ments.” 


Atomic energy was the object of mixed feelings. Comments ranged from: 
“. . . The atomic age will revolutionize the electric utilities industry . . .” to 
“Well, I don’t see any potential in the atomic energy field.” Most analysts 
appeared to be keeping an open mind about A-power, while eyeing other 
developments more enthusiastically. Some interesting comments on other oppor- 
tunities came from individual analysts: One cited the industry’s “opportunity to 
improve its public relations—have it accepted in the community as a profit- 
making enterprize as well as a service organization.” Another analyst began his 
comment: “Getting into the gas business . . .” and two spoke for improved regu- 
latory relations. 


The analysts also named the major problems they saw ahead for the investor- 
owned electric utility industry. Government competition topped the list. One 
analyst limited his list of problems to: “Public power, particularly on a federal 
scale. I feel this is self-explanatory.” As a long-range threat, another called 
attention to “government-subsidized power through government-sponsored atomic 
power plants.” Still another put it this way: “Pressure of public power, additional 
hydro-electric plants, steam plants, nuclear plants. The competition derived from 
these plants is forcing out the private companies, and the myth that public power 
is so wonderful.” 


Regulation elicited many comments. Here are several: “One continuing problem 
in the field of regulations is that utility managements must continue to strive 
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What major problems do you see ahead for the electric 
utility industry P” 
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for an adequate rate of return. Another problem which may be difficult to over- 
come is depreciation of equipment, which is on an original cost basis as opposed 
to replacement costs.” “Prevention of rate strangulation by regulatory bodies and 
legislative bodies which are solely consumer minded.” “Maintaining reasonable 
rate of return in face of increasing government regulations.” 


One comment contained a thought-provoking remark directed to utility manage- 
ment. The analyst called the utilities’ problems “primarily political,” but added: 
“The industry has left itself open to pressure of the sort that raising its rates 
is almost immoral. Management contributes to this by saying how low their 
rates are and without balancing the three corners—the customer, regulation, and 
the investor.” 


The regulatory problems were tied into the problem of rising costs. “A rising 
level of prices may make rates outdated faster than usual,” one analyst said. Many 
specified the rising cost of money: “. . . The development programs that a lot of 
utilities are presently engaged in will require considerable debt financing. The 
utilities, in planning ahead for the next five to ten years, require a large amount 
of debt financing, necessitating large fixed charges which might be burdensome 
in the event of periodic industrial recessions.” And: “It will take a lot of money 
to change production, equipment, etc, for atomic energy. . .” 


A few emphasized competition from the gas industry. “Gas is giving big competi- 
tion, and growth of natural gas availability,” said one analyst. “The higher cost 
of electricity vs. gas for many applications and the saturation of markets in some 
individual company cases.” Other appraisals of the power companies’ problems 
ranged from: “Nationalization of our industries” to the comment of one analyst 
who said: “I don’t see any problems for them; none whatsoever.” 


This is what the utility analysts think about the whole industry. As Opinion 
Research Corp points out, however, investment images vary widely within an 
industry, and the utility industry is no exception. The analysts said that many 
of the problems they mentioned were more serious in certain states and sections 
of the U. S. Among these were regulation, proximity to federal power develop- 
ments, state taxes, racial problems, the strength of organized labor, and differ- 
ences in anticipated regional growth rates. And, of course, the ability of man- 
agement to cope with these problems also has an effect on analyst opinion. 
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FPC Gives Latest Tally on World Power Race 


A whole batch of new data for the “World Power Sweepstakes” has been supplied 
bh Ms by the Federal Power Commission, and with Soviet Premier Khrushchev due to 
Picture visit this country next month, you may well hear some of the figures quoted in 
the press. Like most sets of statistics, they can be arranged to show almost any 
desired result. Here is a simple explanation of the figures, showing where we look 
good compared with the U.S.S.R., and where we don’t. 


The U. S. holds a big lead in total electric power production, installed capacity, 
and an even bigger lead in production per capita. Last year the total energy pro- 
duction of the U. S. (including manufacturing plants) topped 724 billion kwhr, 
vs. 233 billion kwhr for the U.S.S.R. This figures out to 4,159 kwhr per capita 
in the U. S., against only 1,115 in the Soviet Union. At the end of 1958 our total 
installed capacity was about three times that of the U.S.S.R. (160 million kw vs. 
53 million kw), and during the year the U. S. installed 14 million kw while the 
U.S.S.R. was installing just under 5 million kw. 


Where the Russians look impressive is in percentage rates of growth. For 
example, while the U. S. increased its power production by only about 1% in 
1958, the Soviet Union upped its production by some 11%. Part of this dis- 
crepancy is due to the recession, but the five-year trend also favors the Russians. 
Since 1954, Soviet production has gone up by 48% as against 33% for the 
U. S., and Soviet capacity has gone up 61% compared to 35% for the U. S. 


Neither of the two major powers can claim the lead in per-capita production, 
however. That distinction goes to Norway, with 1958 production of 7,708 kwhr 
per member of its population. Canada is in second place, with 5,640 kwhr per 
capita; and the U. S. is third. The Soviet Union is far behind in this category, 
21st in the line-up. 


BILLION KWHR 


US USSR UK Canada W.Germany Japan France Italy  E.Germany Sweden 
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against the fuse-link buttonhead, is frangi- 
ble, and tears out when pressure inside the 
fusetube approaches a value that might 
burst the tube. The expendable-cap- 
equipped “‘F2”’ single vents during low and 
medium fault-current interruptions-—double 
vents during a high fault interruption. 


A mechanical link ejector makes doubly 
sure that the ‘‘F2” operates on low fault 
currents. This link ejector is vitally im- 
portant to load break operation. 
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A. B. CHANCE CO., Centralia, Missouri 


This certificate entitles the purchaser to *FREE Link 
Break Tools when accompanied by a purchase order for 100 or 
more Chance F2 Cutouts. 


*One FREE Link Break Tool for every 100 F2 Cutouts purchased. 
Ship to: 
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Chicago Apartments Switch to Electric Heat 


Medium and small-sized apart- 
ment buildings in Chicago are going 
for electric heating in a big way. 

At the end of June, 1959, elec- 
tric heating had been installed in 
156 apartment buildings having a 
total of 654 dwelling units. Of 
these, 114 buildings were new and 
42 were buildings where the heat- 
ing systems were converted from 
other types to electric. There are 
also 126 new apartment buildings 
under construction where electric 
heating will be installed. These 
buildings will have 1,012 dwelling 
units. In addition, 17 buildings with 
31 dwelling units are being con- 
verted to electric heating. 

Why all this activity? One of the 
foremost reasons is believed to be 
Commonwealth Edison Co’s 1.75¢ 
per kwhr electric space heating rate. 


Medallion Homes to be Awarded in NELP 


A $100,000 Consumers’ Contest 
with four Light for Living Medal- 
lion Homes as grand prizes will be 
announced to the public in a two- 
page spread in Life Magazine Sep- 
tember 14. 

The contest ad will be part of the 
30-page Medallion Home ad, spon- 
sored by Edison Electric Institute’s 
National Electric Living Program. 
Follow-up ads will appear in the 
October 10 and November 7 issues 
of Saturday Evening Post, and the 
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This has been backed up by aggres- 
sive promotion and sales activity. 

Apartment building owners have 
been sold on the basis that they 
will have: 

1. Higher profits 

2. Faster rentals, happier tenants 

3. Lower cleaning and decorat- 
ing costs 

4. Less maintenance expense 

5. No fuel or delivery problems 

6. Lower initial and lower jani- 
tor costs. 

The chief reason ; 
costs are reduced is that electric 
heating eliminates fuel handling. 

Building owners have been quick 
to recognize the lower investment 
costs for electric heating and the 
saving in space. There are no boil- 
ers and there is no fuel storage. 
Building owners have been quick 


that janitor 


October 13 and November 10 is- 
sues of Look. 

The Consumers’ Contest is de- 
signed to educate the contestant to 
proper lighting needs in the home. 
It will consist of true or false ques- 
tions based on text in a 16-page 
lighting booklet which contestants 
can pick up at EEI member utility 
companies. A 20-word statement 
by the entrant telling why he would 
like to live in a Light for Living 
Medallion Home will be required. 


1959 


to take advantage of this. In some 
cases they have converted the space 
to small apartments. Rents from 
these alone more than offset the 
difference in heating costs. In other 
cases, the space saved has been con- 
verted to laundry space or other 
tenant benefits. 

As part of Commonwealth Edi- 
son’s promotional efforts, meetings 
were held for employees, electrical 
contractors, architects, builders, and 
electrical distributors and dealers. 
The efforts of all these groups were 
enlisted in the promotion of electric 
heating. They were given the facts 
they needed on the benefits of elec- 
tric heating, and builders, con- 
tractors, dealers and distributors 
were sold on the business available 
to them in the electric heating field. 

A real key to Commonwealth 
Edison’s success in the apartment 
building field, said one spokesman, 
has been the sales representatives. 
This group has kept in close touch 
with apartment building owners 
over the years. The low electric 
heating rate gave them something 
new to sell and they have done a 
good job selling it, he said. 

Proof of the success of electric 
heating in apartment buildings is 
the fact that owners who have had 
experience with it are installing 
electric heating when they build 
other buildings. 


$100,000 Contest 


EEI will also make available to 
member companies a promotional 
package which can be used to tie-in 
locally with the national promotion. 
The American Home Lighting Insti- 
tute will have mailings to its manu- 
facturer and distributor members. 

Architectural plans for the win- 
ning homes are available for dis- 
tribution by utilities to builders in- 
terested in all-electric Medallion 
Homes. A number of homes based 
on these plans is under construction. 
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Joseph P. Healey has been named vice president and general 
counsel of Boston Edison Co. He succeeds Frederick Manley Ives 
who resigned as general counsel August 1. 

Healey is a former Massachusetts commissioner of corporations 
and taxation and has been assistant general counsel of Boston 
Edison since November, 1958. He has also been a partner in the 
Boston law firm of Hemenway & Barnes and a professor of cor- 
porate law at Boston College Law School. 

Ives who is vice president and chairman of the board of directors 
will continue in those posts. 


Mexican L&P Makes General Taylor Chairman of Board 


Mexican Light & Power Co has named General Maxwell D. Taylor 
chairman. He succeeds William H. Draper, Jr, who will retire on Sep- 
tember 30, but will remain as a member of the board of directors. 

Taylor, who recently retired from military service, is a former Chief of 
Staff of the United States Army. He holds honorary degrees as doctor of 
engineering and doctor of law from many universities, and has served as 
superintendent of the U. S. Military Academy at West Point. 

On D-Day he landed in France by parachute as Commander of the 
101st Airborne Division, later commanded the U. S. forces in Berlin for 
two years, and during the Korean War commanded all United Nations 
forces in the Far East. 

Draper originally was an investment banker, and later Under Secretary 
of the Army and U. S. Special Representative in Europe. He is now 
serving on a part-time basis as chairman of President Eisenhower’s Com- 
mittee to study the United States Military Assistance Program. 


William L. Rodich has been named president of Continental-Diamond 
Fibre Corp, a wholly owned subsidiagy of The Budd Co. 

He comes to Budd from Celotex Corp where he was vice president of 
operations. In that capacity he was in charge of all manufacturing, engi- 
neering, purchasing, traffic and personnel functions. 

Prior to joining Celotex, Rodich was general manager of General Elec- 
tric Co’s Laminated and Insulated Products Dept. Before going with GE, 
he worked for S. B. Penick & Co, a New York drug and pharmaceutical 
firm. 

Rodich is a member of the American Institute of Chemical Engineers, 
National Society of Professional Engineers, and American Chemical Society. 
He has also served as chairman of the Laminated Products Section of the 
National Electrical Manufacturers Assn. 


(More News About People on p 106) 
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REPUBLIC 
ELECTRUNITE E.M.T. 


i. Uoad beret 


In new construction and expansion programs... 
Republic ELECTRUNITE® E.ML-T. is the key to service 
today, greater load-building tomorrow. 

Power-up with ELECTRUNITE! With Republic 
ELECTRUNITE E.M.T. on the job, future power planning 
can be economically built-in. As business and industrial 
power customers grow into new power capacities, a 
pull-in, pull-out grounded electrical wiring system is 
there, ready for service. With Republic E.M-T. this 
added load-building capacity is available at little or 
no extra original cost. 

ELECTRUNITE is produced to meet local, state, 
national electrical codes. Carries the Underwriters’ 
Laboratories Seal of Inspection. To learn more 
about Republic ELECTRUNITE E.M.T., call your 

Republic representative. Or, write direct. 


REPUBLIC STEEL CORPORATION 


REPUBLIC STEEL SR, A000 TENS DIVISION 


213 EAST 131st STREET - CLEVELAND 8, OHIO 
STEEL AND TUBES DIVISION 


I want to learn more about the advantages and economies of 
Republic FLECTRUNITE E.M.T. Please send information. 


f 
REPUBLIC | Cleveland 8, Ohio 


ens ihiasighentsteeesinienctinte a gl 
Firm 

Address___ 

City scale 
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Only Westinghouse 
offers all these Bonus Values 
in new Isolated Phase Bus 


Single Insulator for Most Reliable Insula- 
tion. Use of the single insulator support mini- 
mizes the number of vulnerable points for 
electrical failure. Minimum short circuit 
stresses on insulator assured by the shielding 
effect of the aluminum enclosures. Resiliency 
of mounting brackets further limits stress on 


supporting insulators. 


Dust-Tight Sealing Assured. Longitudinal 
gaskets have been eliminated. Multiple-line 
contact of gasketing assures perfect seal against 
moisture or dust entering enclosure, which 
maintains insulation level. 


Pressure Applied Directly 
to Gasket for Best Seal. 
Specially extruded, continuous 
neoprene rings provide a series 
of narrow band contacts for 
excellent seal around full cir- 
cumference of housing. The 
clamping band of heat-treated 
extruded aluminum alloy gives 
uniform pressure on sealing 
ring. Plastic spacers insulate 
housing against circulating 
currents at joints. Adequate 
clearance between inside and 
outside housings makes tele- 
scoping easy. 


Enclosure Easily Welded in the Field if 
Desired. No extra parts required to weld tele- 
scoping sections for completely sealed installa- 
tion initially or at a later date. The aluminum 
bus can also be welded for solid or flexible con- 
nections at joints. 


Unique Mounting of supporting feet elimi- 
nates openings through the enclosure that 
would require subsequent sealing. 

For further information, call your Westing- 
house sales engineer or write Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 


30, Pennsylvania. J-60972 


you CAN BE SURE...1F iTS \ Vesti nghouse 


CBS TV MONDAYS 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS 


Mr. H. H. Rugg, Assembled Switchgear Design Engineer, points 
out simple, sturdy support for Westinghouse Isolated Phase Bus 


housing and insulator. 
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The design work on all 
these new substations is 
going to be hard to handle 
with our present force. 


Of course! They have 
enough to do handli 
routine duties. Why don’t 

you call in PIONEER? 


NEW! 

On your letterhead, 
write for 40-page book- 
let, “Pioneering New 
Horizons in Power’’. 
Describes, illustrates 
Pioneer's engineering 
services, and corporate 
services, from financing 


GIVE YOUR 
NON-ROUTINE 
OPERATIONS 
TO PIONEER 


Design and Consulting 
Sy ALA el 01S 


Tae Mae ele] 
Plates 


Meee 18 a) 


Pioneer Service 
& Engineering Co. 


231 South La Salle Street 
Chicago 4, Illinois 


“ie ii 


Bettersworth Succeeds 
Baugh at PG&E 


Thomas A. Bettersworth has been 
appointed chief electric distribution 
engineer of Pacific Gas & Electric 
Co. He succeeds Clive E. Baugh 
who has retired. 

Bettersworth began his utility ca- 
reer as substation operator for the 
Midland Counties Public Service 
Corp. This company, later a part . 
of PG&E, headquartered in Fresno, 
where Bettersworth was employed 
from 1936 until he transferred to 
the company’s general offices in San 
Francisco in 1945. 


Shook Made EW 
Southeastern Editor 


William R. Shook, former staff 
assistant to the chief engineer at 
Raytheon Co, Bristol, Tenn., has 
been appointed Southeastern editor 
of Electrical World, effective August 
1. He will have his headquarters at 
Atlanta, Ga. 

(Continued on page 108) 
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CDF HANDLES THE COMPLETE JOB An oil circuit breaker 
component is made from two Dilecto laminated plastic tubes, 
with a threaded ring joining the assembly. From raw mate- 
rials to finish machining C-D-F does it all! 


ee. i = 


C DF MAKES FLEXIBLE INSULATION To meet critical high 
heat and electrical insulating needs, C-D-F makes these 
efficient, easy-to-apply tapes. Size range is wide, with latest 
resins and backing materials used. Write for samples and 
technical bulletins of Silicone, Teflon, and Micabond tapes. 


CDF MOLDS MANY SPECIALTIES This shaft insulator for a 
circuit breaker is molded from C-D-F’s cloth-based indus- 
trial thermosetting plastic, Celoron. Note complexity of 
mold, clean detailing. Celoron has high impact strength, is 
used in switchgear. 
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Utilities can depend on 
equipment containing 
C DF Insulating Parts 


The reliable operation and long life of heavy electrical 
equipment often depends on insulating parts. A good 
supplier of insulation draws from past experience to make 
this possible—C-D-F has been a recognized industry 
leader since 1895! A good supplier expands his research 
and technical skill consistently—C-D-F offers the widest 
range of electrical insulating materials, from Vulcanized 
Fibre to C-D-F Products of Teflon.* 


A BiG, RELIABLE SOURCE OF SUPPLY 


As a buyer of Utility Electrical Equipment, you gain when 
your manufacturers work with C-D-F. Quality and depend- 
ability of electrical insulation, at reasonable cost, are 
guaranteed. The latest technical advances and ideas can 
flow freely between you and C-D-F’s engineers. This page 
shows only a few of the many products C-D-F makes 
and fabricates for the electrical industry. Consult Sweet’s 
Design File for catalog information, or call your C-D-F 
sales engineer (sales offices in principal cities)—you’ll find 


he’s a good man to know! 
*Du Pont Trademark 


CONTINENTAL-DIAMOND FIBRE 


A sussiDiary OF THE —A¥aralef— COMPANY + NEWARK 15, DEL. 


oie 5 


C D F UNDERSTANDS THE ELECTRICAL INDUSTRY'S NEEDS 
Precisely machined to close tolerances, Dilecto panel boards 
— dependable insulation, help designers save space. 

ew C-D-F Dilecto catalog is yours for the asking, lists all 
new grades. 


C DF GIVES YOU BETTER MOTOR AND GENERATOR INSULATION 
All these built-up and bonded mica products are made by 
C-D-F to provide uniform high-heat resistance and dielectric 
strength. forms of Micabond are made for better perform- 
ance and lower costs. 
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A parachute won’t save men on high-lift 
platforms from the hazards of traffic. When 
someone knocks the truck out from under the 
platform — someone else is coming down! 


Keep motorists from hitting the truck! On, or 
adjacent to, a busy highway the best preven- 
tion is the best in warning signals — FEDERAL 
Beacon Ray lights! 


More and more public utilities are finding this 
brilliant revolving light the answer to the 
growing safety problem. Protect your vehicles 
—and your men, with FEDERAL warning 
signals! Write for our catalog on warning 
lights today! 


| FEDERAL | 


TRANSFORMER 
TANKS to 


Shaw-Perkins Cooling Radiators are 


This appointment brings Shook 
back to Atlanta,-where he was for- 
merly partner of a manufacturers’ 
agency in the chemical equipment 
field and earlier Southeastern district 
manager for Electric Machinery Mfg 
Co. For the latter firm, he served 
also as a sales engineer in the Cleve- 
land, Ohio, area. 

At Raytheon, Shook was respon- 
sible for the administration and 
production efforts of the engineering 
department. 

A native of Canton, N. C., Shook 
is a 1939 graduate of Georgia Tech 
and a registered electrical engineer 
in Ohio and Georgia. A Signal 
Corps officer during World War II, 
he was honorably discharged from 
the Army with the rank of major. 


Williams Nominated to 
Atomic Energy Commission 


John H. Williams, a nuclear 


akan we atte kar oe one physicist, has been nominated to be 


ey Se a member of the Atomic Energy 
ies of iphon self-cooling. : age ° 

They feature full length oval tubes for Commission. Now director of the 

um heat dissipation, free flow. . tities i 

ges, elbows, valves, and other AEC’s research division, he will 


accesso: ilabl - . . 
ee succeed Willard D. Libby, who re- 


Transformer tanks, another special- signed recently. 
ized Shaw-Perkins service to the in- Williams has been in his pres- 


ee aekcten ter te Swe | ent post since 1958. He joined gov- 
transformer 


Ere) SHAW-PERKINS 


MANUFACTURING COMPANY 


Ll mn 


ernment service from the University 
of Minnesota where he was a pro- 
fessor of physics for twelve years. 
His appointment now has to be 
confirmed by the Senate. 
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Dix Elected Vice President 
of Enjay Co 


Robert K. Dix has been elected a 
vice president of Enjay Co, Inc. 
Formerly assistant general man- 
ager of Esso Standard’s Baton 
Rouge, La., refinery, he will head 
Enjay’s products management de- 
partment. 

Dix joined Esso Standard as an 
engineer at the Baton Rouge re- 
finery, where he subsequently served 
as head of the chemical technical 
service department. 

From 1953 to 1957, he was given 
a series of rotational assignments, 
and then was named assistant gen- 
eral manager. 


PERSONAL BRIEFS 


The following changes in district 
supervision have been made at 
Louisiana Power & Light Co: G. L. 
Mcllveene has been made Springhill 
district manager, E. R. McNeill dis- 
trict manager at Dubach, and J. M. 
Gregory district manager at Jena 
and Olla. 


H. L. Leftwich has been made man- 
ager of Arkansas Power & Light 
Co’s central division succeeding the 
retired W. H. Overby. Aubrey H. 
Wright has been named assistant 
central division manager. 


A. L. Foster of West Texas Utilities 
Co has retired as local manager in 
Stamford. A. D. Green, Jr, lighting 


/ 


FOR 
\ 
MPAORE \ 


| \ 
‘CIRCUITS: 
cn 


I 
| 
| LESS | 


Superior’s SD Control Cable provides for the 
maximum number of control circuits in the least 
amount of space! 


Overall diameters are reduced by as much as 20% 
to 35% without any sacrifice of quality or relia- 
bility. Armored with tough nylon, the flexible, 
stranded, polyethylene-insulated conductors are 
color-coded to your requirements. Non-hygro- 
scopic tape covers the conductor core. The smooth, 
neat, outer jacket of polyvinylchloride has excel- 
lent resistance to oils, acids, alkalis and solvents 
and eliminates the need for conduits. 


For more circuits in less space, use SUPERIOR SD 
Control Cable... highly efficient, economical, too! 


For complete information and prices, write 


SUPERIOR CABLE CORPORATION 


| 
advisor, will replace Foster. 
| Hickory, North Carolina 4028 


(More News About People, p 110) 
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END 
TREE-TRIMMING 
PROBLEMS 


By using aerial (field spun) 


cable for distribution lines, 
practically all tree-trimming is 
eliminated during the installa- 
tion and for the rest of the 


cable life. 


The freedom from mainten- 
ance experienced with this type 
of installation makes it a very 
economical distribution plant. 


x * * 


For descriptive literature on tools for 
spinning aerial cable, write or phone 


Phone CE 2-7234 


SPINNING 
( EQUIPMENT CO. S 
Topeka Kansas 
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| Consumers 
| has made C. D. Sayre director of 





Austin D. Barney, chairman of the 


| Board of Hartford Electric Light 
| Co, has been named Director of the 


United States Chamber of Com- 


| merce representing the six New 


England states, the Virgin Islands, 


_ and Puerto Rico. 


Wisconsin Power & Light Co has 
named Harry W. Wright district 
manager for the Janesville district 
succeeding L. E. Hayes who is re- 
tiring. Burton C, Peters will replace 
Wright as district manager at Min- 
eral Point. 


A. T. Jorgensen, electric production 
manager of Long Island Lighting 
Co, has been appointed one of 15 
men to prepare plans for the actual 
operation of the Enrico Fermi 
Atomic Power Plant. 


| Roy A. Nelson, agricultural de- 


velopment agent for Minnesota 
Power & Light Co, has been ap- 
pointed to membership on Edison 
Electric Institute’s Farm Promotion 
Committee. 


Philadelphia Electric Co has named 


Victor T. Roth, Jr, curator of its | 
_ historical collection replacing Carl 
| H. zur Nieden retired. 


| William M. Mayer has been pro- | 
| moted to superintendent of power | 
| stations at Central Power & Light | 
| Co succeeding F. C. Wagner who 

| has retired. 


| The American Institute of Electrical 
| Engineers has elevated William R. 
| Dowling, Jr, assistant chief engineer, 
| Sagamo Electric Co, to the grade of 
| Fellow. 


| H. C. Vincent of Columbus & 
| Southern Ohio Electric Co has re- 
| tired as vice president and treasurer. 
| He will continue as director. 


| Merle H. Roselius of Black Hills 
| Power & Light Co has retired as 


chief operator at its Provo plant. 
Public Power District 


public relations succeeding John E. 
Curtiss who has retired. 


Claude A. Mulligan, vice president 
of Consumers Power Co, has been 
elected president of the Michigan 
Electric Association, succeeding 





GALVANIZED STEEL STRAND FOR 
GUY, MESSENGER and 
OVERHEAD GROUND WIRE 


The high, uniform, consistently-dependable 
quality of Crapo Galvanized Steel Strand is 
the direct result of close laboratory control 
over each step in manufacture. All wires used 
in forming a particular size and grade are 
produced from steel of selected analysis, 
carefully processed under technical super- 
vision and stranded on precision machines. 
Both wire and finished strand are subjected 
to prescribed laboratory tests to insure the 
desired end result. 


Heavy, uniform, tightly-bonded zinc 
coatings, applied by the famous Crapo 
Galvanizing Process, provide maxi- 
mum resistance to corrosion. 


booklet OG-25 
containing 

“Sag and Tension 
Data for 
Overhead 


STEEL & WIRE CO., INC., Muncie, Indiana 
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Howard R. Stevenson of the Detroit 
Edison Co. W. George Larke, presi- 
dent of the Edison Sault Electric Co, 
has been made first vice president 
and R. E. Doyle, vice president of 
the Indiana & Michigan Electric Co, 
has been elected second vice presi- 
dent. Howard L. Canfield, Detroit 
Edison Co, has been re-elected sec- 
retary-treasurer. 


Allis-Chalmers Manufacturing Co 
has made these appointments: 
Harold H. Heinecke to assistant to 
the director of domestic sales, In- 
dustries Group; Earl S. Evans to 
assistant chief engineer of the steam 
turbine department, and William C. 
Krecklow and George Slies to gen- 
eral superintendents in the manu- 
facturing department of the Indus- 
tries Group. 


Joseph Nickerson, former sales 
manager of the American Platinum 
& Silver Division of Engelhard In- 
dustries, Inc, has been appointed 
coordinator of electrical contact 
sales and member of the corpora- 
tion’s executive committee. He is a 
vice president of the corporation. 


Clark Controller Co has made these 
recent organizational changes: Vic- 
tor M. Macha to manager of its 
American Electric Switch Division, 
and Edward J. Keegan to manager 
of divisional sales of the same di- 
vision. 


Edward Raack has been appointed 
controller of the H. M. Harper Co. 


RT&E Corp has named Harold J. 
Jungbluth manager of the Waukesha 
operations. 


Daniel S. Steelman has been ap- 
pointed director of purchasing for 
Fischer & Porter Co. 


Thomas & Betts Co has elected 
H. C. Moses, Jr, and Marcel Tetaz 
directors of the company. 


Kenneth J. Wolf, manager of the 
sales engineering section, has been 
appointed manager of the product 
application section of the sales de- 
partment of Electro-Motive Division 
of General Motors. 


Paul S. Nurko has been appointed 


works manager of De Laval Steam 
Turbine Co, Trenton, N. J. 
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MAMMOTH NAVA SONBLASTER 


America’s first mass-produced 
industrial-size ultrasonic cleaner! 


SA VE 7 ways over costly solvent, 


alkaline or vapor degreasing: 


© Clean faster, speed production! © Cut rejects, eliminate 
bottlenecks! ¢ Save on chemicals & solvents! ¢ Eliminate 
expensive installation! ¢ Cut maintenance and downtime! 
© Save on floor space! @ Release labor for other work! 


MAMMOTH 
5-GALLON 
TANK 


G-1501 generator, NT-1505 tank. 695 
Other models from $175. 2-year guarantee on all units. 


SPECIFICATIONS 
Interior Tank size (in.), 1OW x 14L x 92H. Tank Capacity, 5 gallons. 


wv 


Submersible Transducers 

Model NT-604 — Hermetically sealed heli-arc welded stainless steel 
case. Radiating face: 27 sq. in. Effective plane of radiation: 40 to 50 
sq. in. (approx. 10” x 5”). Effective cavitation of volumes: up to 1200 
cu. in. at 24” tank height (5 gal.) and 2400 cu. in. at 48” tank height 
(10 gal.). Swagelok tube fitting on side or end for internal tank wiring. 


Model NT-605 — Same as NT-604 except for bulkhead fitting on back 
for external wiring. Eliminates electrical conduits in solutions. 


Now you can say goodbye to expensive chemicals, solvents, and 
degreasing equipment... reclaim valuable floor space... eliminate 
high installation costs...just by installing a Narda Series 1500 
SonBlaster. At the same time, you'll get better, faster cleaning, 
and you'll need fewer people to do the job! 


Get the tremendous activity of the new 200-watt Narda SonBlaster, 
with the largest transducerized tank ever made, at the lowest price 
in the industry! Choose from transducerized tanks or submersible 
transducers for use in any arrangement in any shape tank you desire. 
Up to 4 submersible transducers can be easily operated from the 
same generator at one time; load selector switch provided — an exclu- 
sive Narda feature. 


Simply plug the SonBlaster into any 110-115 V AC line, and flip the 
switch. In seconds, you'll clean ’most any mechanical, optical, electri- 
cal, medical or horological part or assembly you can think of. Perfect, 
too, for brightening, polishing, radioactive decontaminating, pickling, 
quenching and plating; emulsifying, mixing, sterilizing, impregnat- 
ing, degassing, and other chemical process applications. 


Mail the coupon for free help in determining the model that’s best 
for you. 


The Narda Ultrasonics Corporation 
The SonBlaster catalog 625 Main Street 


4 
l 
line of ultrasonic cleaning Westbury, L. |., N. Y. l 
equipment ranges from 35 Department EW-6 
watts to 2.5 KW, and | 
includes transducerized | 
tanks as well as immersi- 
ble transducers. If ultra- : | 
sonics can be applied to [) Series 1500 SonBlasters | 
help improve your process, , LC) The complete Narda line 

Narda will recommend the | 
finest, most dependable | Name merepaenmanemeenineee <i f 
equipment available — and 
at the lowest price in the 
industry! Address 


Gentlemen: 
Please send me more information 
about 


Organization 
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FIG 6—SCHEME 4. Prohibitive right-of-way requirements prevented serious con- 


sideration of all-60-kv installation, but it was included for th 
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FIG 7—SCHEME 5. Radial feeds from receiving stations, with 


eoretical interest 
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Same 
as A 


None 


model area sub- 


stations split into two equal groups also proved to be too impractical to be used 
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230-Kv Subtransmission 


(Continued from page 66) 


the breakers reclosed.. Among them, 
the three 12-kv transformers supply 
two 75-Mva firm load, 12-kv buses 
of 16 distribution feeders each. 
Each autotransformer feeds one of 
the two 60-kv existing or planned 
circuits to each of the two 75-Mva 
firm load, satellite stations. 

Scheme 
kv through center 

Power is supplied at 230-kv to 
major substations P and R at the 
model area fringes and at 60 
through the area main body. Over- 
head 230-kv transmission is like 
Scheme 1, while 80-Mva max, 60- 
kv cables are used for underground 
portions. Stations A and B are not 
as solidly tied as in Scheme 1, due 
to two intervening 230/60-kv trans- 
formations and 60-kv transmission 
ties. Failure of any 230-kv circuit 





ges, 60 


R requires feeding central substation 


Q, W, and X total 300-Mva de- 
mand from the loop’s opposite end 
so four 60-kv underground cables 
are required from P to Q, and Q to 
R, for economy run in a common 
duct bank. P avd R require ihree 
150-Mva, 230/60-kv transformers 
to supply 150 Mva to their satellites 
and 300 Mva to the central area 
with one 230-kv line out. P, Q and 
R have increased 60-kv facilities. 
For convenience, the 150-Mva, 12- 
kv bus firm load at OQ is now sup- 
plied by four 50-Mva 60-12-kv 
transformers, One spare. 

Scheme 3-—230 kv to fringes, 60 
kv through center minimized 

Here the center area’s 60-kv 
cable requirements are minimized 
by firm 60-kv supply from each 
side, using five 80-Mva max, 60-kv 
cables in separate duct banks. Since 
230-kv bus loads at P and R are 
450 and 375 Mva minimum respec- 
tively, three separate 230-kv over- 
heads now are needed for firm 230- 
kv supply to P and R. Similarly, 
60-kv bus loads at P and R are 300 
and 225 Mva minimum respective- 
ly, requiring three 150-Mva. 230/- 
60-kv transformers at each. P and 
R 60-kv facilities are slightly more 
elaborate than Scheme 2 since loss 
of only one 60-kv cable can be tol- 
erated. The tie between receiving 
stations A and B now is slim due 
to intervening transformations and 
low cable capacities. 
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Scheme 4—All 60-kv subtrans- 
mission 

This scheme, with prohibitive 
right-of-way requirements for over- 
head, was included for theoretical 
interest. A Scheme 3 variant, it re- 
places all 230 kv by the minimum 
of separate 60-kv circuits, natural- 
ly requiring the greatest 60-kv facil- 
ities at each receiving station and 
substation. P and R line and break- 
er positions are minimized by pass- 
ing one 60-kv line direct to satellites 
U, V, Y, and Z. This system pro- 
vides a very weak tie between re- 
ceiving stations A and B. 

Scheme 5—Radial feeds from 
receiving stations 

Model area substations are split 
into two equal groups fed radially 
from their respective receiving sta- 
tions. This provides simplicity and 
practically ideal load division for all 
circuits, but major trouble at either 
receiving station can black out half 
of all stations. By contrast, Schemes 
1 to 4 can supply a reasonable 
amount of essential load from only 
one receiving station. Scheme 5 re- 
quires a special A to B tie for gen- 
eration-load matching flexibility, to 
reduce the required number of long- 
distance transmission lines from gen- 
eration to receiving stations and to 
minimize receiving station breaker, 
bus and auto transformer facilities. 


Split Area Load 


The 450-Mva firm load for each 
model area half requires three 230- 
kv overheads on separate towers for 
firm supply to P and R. Each re- 
ceiving station must also supply a 
300-Mva, 60-kv firm load, so three 
150-Mva 230/60-kv_ transformers 
are required at each. To split area 
load equally, substation QO of previ- 
ous schemes is replaced by two half- 
capacity 60-kv substations Q, and 
Q., each supplying 75 Mva. Theo- 
retically, by suitable location of Q, 
and Q,. there is a 60-kv cost saving 
and lower distribution feeder costs 
and losses compared with a single 
150-Mva substation. However, Q,; 
and Qs. seldom could be located 
ideally, and might have to be built 
on the same property, negating any 
potential savings. 

Superiority of 230-kv subtrans- 
mission, Scheme 1, is apparent from 
Table I’s tabulation of differences 
in capital cost between each fully 
developed scheme. 
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Analysis of intermediate develop- 
ment stages of all schemes as applied 
to the actual system showed Scheme 
1 would be 1% less expensive than 
the others in five years time, and 
19% less in 15 years. Thus con- 
sideration of intermediate develop- 
ment stage costs on present worth 
basis did not change preference. 

There are other advantages. The 
230-kv scheme avoids double trans- 
formations and has lower line and 
cable losses. When losses are evalu- 
ated, Scheme | superiority is accen- 
tuated. Losses, less significant in 
earlier stages at relatively low cir- 
cuit and transformer loading, play 
an important part in the later stages, 
as recognized by present worth eval- 
uations. Actually, capitalized dif- 
ference in losses favoring Scheme | 
over 2 is about $1 million for the 
four model areas. 

Further, the 230-kv scheme in- 
herently has greater expansion po- 
tential beyond contemplated loads, 
and provides a more effective tie 
between the two receiving stations. 
It packs maximum megawatts into 
minimum routes, important with 
easement or right-of-way shortages. 
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LOOK FOR THE NAME 


THIEL 


IT'S A MARK 
OF QUALITY 


SECONDARY 
EXTENSION 
BRACKET 


Keeps wires 
clear of 
transformers. 
Complies with 
regulations. 
Sets Secondary 
Bracket out 
from pole to 
center of porcelain 
12%". Hot dipped 
- x x,” « ,” 
galvanized channel. 


SECONDARY CLEVIS 


For use with Secondary Exten- 
sion Bracket or Direct Pole 
mounting 4” center at hole to back of 
bracket. 4,” x 3” hot dipped galvanized 
with or without insulator. 


Transformer Adaptor Plates —e—# hai— 
For Direct Pole Mounting 
Now! All type O.S. Trans- 
formers can be mounted di- 
rectly to the pole with two 
thru bolts. Cross bar and channel function 
are welded all around. All hangers, kickers 
and adapter plates are hot dipped galvan- 
ized. Furnished complete with hot dipped 

galvanized bolts. 


aS i aa eae 


1417 N. MARKET ST 










Meter 
Booth 


Current Transformer 
Enclosure 


Double Door 
Enclosure 
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EMPLOYMENT ¢ BUSINESS OPPORTUNITIES . EQUIPMENT—USED or RESALE 





DISPLAYED RATE: . UNDISPLAYED RATE: 
hs spp OPPORTUNITIES: $22.67 per inch. Subject to Agency Com- $1.80 @ line, minimum 3 lines. To figure advance payment coum 5 
EQUIPMENT & BUSINESS OPPORTUNITIES: $16.85 per inch for all adver- average words as a line. 
a. ame on other than a contract basis. Not subject to Agency PROPOSALS, $1.80 a line an insertion. 
AN ADVERTISING INCH is meee % inch vertically on one column, 3 BOX NUMBERS count as one line additional in undisplayed ads. 
columns—30 inches—to a pag . < one i 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in DISCOUNT OF 10% if full payment is made in advance for four consecutive 
Displayed Style. insertions of undisplayed ads (not including proposals). 
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ig savings Classified Adv. Div. of this publication. 


4 ’ Send to office nearest you. 
from Manufacturer % price oder alae 36: P. = BOX 12 Challenging opportunity in newly estab- 


750kw GM DIESEL ENGINE ea Scosaaiee 3 tn. Senmeidinnn Sooo 
SAN FRANCISCO 4: >, St. upervise man Engineering Se - 
Ee PRROeee. £2 SS. Tee sponsible for Molded Case and other Cir- 





cuit Breaker Design and Development. 


POSITIONS VACANT Graduate Electrical Engineer with wide 
- ———_——_- experience in general fields of Control or 
City Electrical Superintendent, Idaho Falls, Distribution. 
Idaho. An administrative position requiring Location—Cedar Rapids, Iowa Salary to 
design, supervision, construction and main- $18,000 


tenance of a power system serving nearly “ 
10,000 metered customers. The present Elec- Company will pay placement fees and 
trical Dept. includes approximately 40 em- moveng. CEpenses. 

ployees. — couseyee shall a a ner P-2228, Electrical World 
position in the administrative sta uring the oON 7» Ohi 

dynamic growth of Idaho’s 2nd largest com- 630 M. Mishigna Ave., Chlenge 13, 1. 
munity. All applications must be submitted 
in writing, and all inquiries and replies are 
confidential. State the salary expected and 


address all applications to the City Engineer, ELECTRICAL ENGINEERS 


Idaho Falls, Idaho. Ls ; z 

With 3 or more years experience in electrical 
design for buildings, including lighting, distribu- 
tion, wiring, etc. Permanent employment with 


——2 


Graduate Electrical Engineer wanted by ra 





idly growing electric utility in Pacific Nort well-established midwestern consulting engineering 
west serving approximately 55,000 customers. firm. Write giving personal resume and required 
New, Unused e 3 Only! Desirable qualifications of applicant would salary. i B 
include experience in distribution and trans- P-2286, Electrical World 
Any standard voltage. mission line design, line and transformer 520 N. Michigan Ave., Chicago 11, Tl. 





Immediate delivery from stock loading studies, distribution conversions to 
¢ P higher voltage, fuse and circuit breaker 


coordination studies, or substation design, 


A.G. SCHOONMA K cf g,_ || iicase sive complete details of education and 
aay 1 me. 





MANAGER WANTED 


Manager for a progressive rural electric coopera- 
tive located in the northwestern part of Arizona. 
Permanent position carrying substantial opportunity 
for qualified person. Replies confidential. Appli- 






other qualifications, salary expected and 
when available. P-2274, Electrical World. 

Foot of Spring St., Sausalito, California, ——__ - 
Edgewater 2-1490 Wanted—Graduate _ Electrical Engineers— 
50 Church St., New York 7, N. Y. Electric Utility in North Jersey area. Some 
Digby 9-4351 experience in transmission and _ distribution 
. desired. Please answer giving education, ex- 
perience and salary expected. P-2345, Elec- 

trical World. 


cants write for REA Form 328, which can be ob 
tained through:Russell Martin, President 
Mohave Electric Cooperative, Inc. 
P. O. Box 711, Kingman, Arizona 


Closing date of applications, August 24, 1959 


















Superintendent of Distribution System for 


Municipal Electric Utility in central Michi- 
gan. 1300 Meters. Will also do electrical 
inspection. Give experience and salary re- 


quired in application to City Manager, City 
Hall, St. Louis, Michigan. 


> aan aa os iain aameeae Superintendent of Diesel Power Plant for 


Municipal Electric Utility in central Michi- 


3—2500 KVA G-E 69000—7200/12470Y gan. 3850 KW installed capacity. 4 F-M 


Electrical Engineer 


Experience in design of transmission, dis- 
tribution and sub-station facilities. Open- 
ing with large midwestern consulting firm, 
providing excellent working conditions. 
Please reply, with resume, to: 
P-2386, Electrical World 
520 N. Michigan Ave., Chicago 11, IIl 


4—2500 KVA W-H 34500—2400/4800 prep State poo experanee and salary — 
required in applicati to City , City 
3—1500 KVA G-E 69000—2300Y Hall, St. Louis, Michigan. 


3—1500 KVA G-E 69000—2400/4160Y 
3—1500 KVA G-E 69000—7200/12470Y 
4—1000 KVA Mol 7200/12470Y—4160 SELLING OPPORTUNITY OFFERED 
3—333 KVA W-H 67000/69000— 


eee aa 


Don’t forget the 


Representative wanted for manufacturer of 





240x480 street lighting equipment, pole line special- 
3—333 KVA G-E 66000—2400/4160Y - s. 74 ull particulars. RW-9821, Electrical 
1—750/938 KVA G-E 3-Ph. 33000— orld. ao 

6900Y—TCUL equip. fan cooling BOX NUMBER 
1—1000 KVA W-H 3-Ph. 33000—7200Y WHO’S WHO in— 

TCUL equipped 


Electrical Equipment Representatives 
Write for copy of EERA Directory 


TRANSFORMERS WANTED C. W. SWARD, Executive Director EERA 
1675 Fifth Sr. Clermoni, Florida 


Many other items in stock When answering the classified ad- 


vertisements in this magazine don't 


Reliable rewind and repair service 
on all makes of transformers 


THE ELECTRIC SERVICE CO. ee ee 


Prompt Stock Shipment 


forget to put the box number on your 





envelope. It’s our only means of 


ee a 


RENUBILT MOTORS - GENERATORS identifying the advertisement you are 
5316 Hetzel St. TRANSFORMERS - CIRCUIT BREAKERS } _ ) . 
Cincinnati 27, Ohio DO YOU GET OUR STOCK LIST? ; 
BELYEA COMPANY, INC. answering. 
47 Years’ Dependable Service 51 Howell St. Jersey City, N. J 
OL-3-3334 
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PROFESSIONAL SERVICES 


CONSULTING 


CONSTRUCTION 


AMERICAN AIR SURVEYS, INC. 


¢. Aerial To; aatie Maps & Photos 
° Plan & r Transmission Lines 
. ¢ Acrial Stereo-photos for Planning 
pographic Maps for ‘Resorvetr Studies 
° ° Coal Bi Stockpile Volumes by Aerial woe 
Reps.—Chicago-Huntington, W. V 


907 Penn Avenue Pittsburgh 22, Pa. 


BLACK & VEATCH 
Consulting Engineers 


Electricity —Water—Sewage— Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway Kansas City 14, Mo. 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 
Steel Tower & Wood 
Transmission Lines 
Distribution & Maintenance 
175 Endfield st. Hartford, Conn. 


BURNS and ROE, Inc. 


Engineering and Design ¢ Reports ¢ Surveys 

Electric, Steam, Hydro Plants 

© Distribution © Aeronautical 

Facilities ¢ Research and Development ¢ Nuclear, 
Chemical, and Industrial Plants 


16@ West Broadway ° New York 13, N. Y. 


COMMONWEALTH 


SERVICES INC. | ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 

300 Park Ave. 209 E. Washington 
New York 22, N. Y. Jackson, Michigan 


DAY & ZIMMERMAN, INC. 


Engineers 


Design——Construction 
Transmission—Distribution Lines 
Reports—-Valuations—Rates 


New York PHILADELPHIA Chicago 


DOBLE ENGINEERING COMPANY 
Electrical Insulation Engineers 
Field Testing and Maintenance of High spasten 


Insulation, Special Problems in Electrica 
een te 


Office and Laboratory: Park 
Box 344, Belmont 8 Mass. (6 ean Ton Bese 
Branch Office: 20 N. Wacker Dr., Chicago, Ill. 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, Electronic, Environmental, Wha gg = 
and Chemical Laboratories. Testing, 
spection and Certification. 


2 East End Ave. New York 21, N. Y. 





ELECTRICAL WORLD e@ August 17, 


DESIGN EXAMINATIONS 
PLANS SURVEY 


GIBBS & HILL, Inc. 
Consulting Engineers—Designers—Constructors 


tracts— Indus 
tion Facilities—Water & Waste Treatment Works. 
Los Angeles NEW YORE 1, N. Y. Tampa 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


DESIGN 
SUPERVISION OF CONSTRUCTION 
BUSINESS AND ECONOMIC RESEARCH 
READING, PA. 


Washington New York 


HARZA ENGINEERING CO. 


Consulting Engineers 
Calvin V. amas 


Fl 
400 West Madison Street 


HOOSIER ENGINEERING 
COMPANY 


Brection and Maintenance of 
Blectrical Transmission and Distribution Lines 


1384 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
El aaa 
Design and Supervision of Construction for 
Utiiity. Industrial and Atomic Projerts 

Surveys—Appraisals—Reports 
Machine Design—Technical Publications 
Boston New York 


JENSEN, BOWEN & FARRELL 


Engineers 


Aoprainate-—eaeee jation Studies—-Property Records 
rends—-Special Studies—Reports 


for aos Cases, Security Issues, Regulatory and 
Accounting Requirements 


Michigan Theatre Building ‘-. Arbor, Michigan 
NOrmandy 8-777 


THE KULJIAN CORPORATION 
Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility « Industrial ¢ Chemical 


1200 N. Broad St., Philadelphia 21, Pa. 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical ¢ Mechanical « Structural 


Civil ¢ Nuclear « Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 
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APPRAISALS 
REPORTS 


CHAS. T. MAIN, INC. 
Engineers 
Electric, Steam and Hydraulic Projects, 


Investigations, Reports, Appraisals 
Design and Construction Supervision 


Boston, Mass. Charlotte, N. C. 


PIONEER SERVICE & 
ENGINEERING CO. 
Soins tae 
Specialists in Financing 
Accounting and other Operstions 
231 Bo. La Balle 8t. Chicago 4 


SARGENT & LUNDY 
Engineers 
14@ South Dearborn Bt. 
Chicago, Dl 


TIPPETT & GEE 


Consulting Engineers 
Mechanical ¢ Electrical ¢ Thermodynamic 
Structural Design ¢ Studies ¢ Supervision 

Power Stations « mission ¢ Distribution 
Industrial Plants ¢ Process 


1333 North Second Street Abilene, Texas 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 
Construction and Maintenance 
Transmission - Distribution 
Electric and Telephone Lines 


505 York Road Jenkintown, Pa. 


VERNON VERNON 
GRAPHICS, GRAPHICS OF PA. 
INC. INC. 
CONSULTING AND SERVICING UTILITIES 
ON MAPS, RECORDS AND FIELD INVENTORY 


lount Vernon, N. Y. | Norristown, Pa. 
MO 4-T11T Broadway 9-3000 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design * Construction ¢ Reports ¢ Appraisals 

8@ Broad Street, New York 4 





READERS MAY CONTACT 


the consultants whose cards appear on 
this page with the confidence justified by 
the offering of these special services 
NATIONALLY. 





The Meetings Calendar 


AUGUST 


International Association of Electrical Inspectors—Northwest- 
ern Section, Seattle Hotel, Seattle, Wash., Aug. 24-26; South- 
western Section, Flamingo Hotel, Santa Rosa, Calif., Aug. 31- 
Sept. 2. 


International Association for Hydraulic Research—Eighth Con- 
gress, Montreal, Canada, Aug. 24-28. 


Metallurgical Society of the American Institute of Mining, 
Metallurgical, and Petroleum Engineers—Technical Confer- 
ence on “Properties of Elemental and Compound Semiconduc- 
tors,’ Statler Hotel, Boston, Mass., Aug. 31-Sept. 2. 


SEPTEMBER 


Iluminating Engineering Society—Annual National Technical 
Conference, Fairmont and Mark Hopkins Hotels, San Fran- 
cisco, Calif., Sept. 7-11. 


National Electrical Manufacturers Association—Codes & Stand- 
ards Committee, NEMA Office, New York City, Sept. 9-10; Pro- 
gram & Budget Committee, Officers Committee, NEMA Office, 
New York City, Sept. 15; Board of Governors, Hotel Biltmore, 
New York City, Sept. 22. 


Maryland Utilities Association—Annual Fall Conference, The 
Cavalier, Virginia Beach, Va., Sept. 11-12. 


National Electrical Contractors Association—Annual Conven- 
tion, Waldorf Astoria Hotel, New York City, Sept. 13-17. 


Edison Electric Institute—EEI-AGA Accounting Division & Sec- 
tion Organization Meeting, Hotel Cleveland, Cleveland, Ohio, 
Sept. 14-15; Meter and Service Committee, Hotel Wentworth, 
Portsmouth, N. H., Sept. 14-16; Industrial Power & Heating 
Group, Treadway Inn, Niagara Falls, N. Y., Sept. 17-18; Indus- 
trial Relations Committee Twelfth Annual Round Table Confer- 
ence, Drake Hotel, Chicago, Ill., Sept. 21-23. 


Advertising Index 


Allis-Chalmers Mfg 33 
Aluminum Co. of America 30 
American Pamcor, 32 
Anaconda Wire & Cable Co 37 


Bell Helicopter Corp : 42 
Bell Telephone Laboratories ‘aa 
Brewer-Titchener Corp. ciioua: Se 


Cable Spinning Equipment Co....... 110 
Cavalier Corp., Electric 

Heating Div. 
Chance Co., A. B.........97, 96, 99, 100 
Continental-Diamond Fibre Sub 

Budd Co. .. 
Copperweld Steel Co 
Crescent Tool Co... 


Directory of Engineers 
du Pont de Nemours & Co. 
Polychemicals Dept. .......... 


Engineers, Directory of 
Exide industrial! Div., 
Electric Storage Battery Co...3rd Cover 


Fanner Mfg. Co. 

Federal Pacific Electric Co.... 
Federal Sign & Signal Corp... 
Ford Motor Co 


General Electric Co. 

Apparatus Dept. 67, 68 
70, 71, 72, 86, 
Construction Materials Dept... .26, 
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‘ 
Goodrich Chemical Co., B. F 
Gould-National Batteries, Inc 
Green Fuel Economizer Co., Inc 


Electric Companies Public Information Program—Workshop 
Conference, Warwick Hotel, Philadelphia, Pa., Sept. 16-17. 


Northwest Public Power Association—Power Use Workshop, 
Ephrata, Wash., Sept. 16-18; Accounting and Financing Work- 
shop, Clark County PUD community room, Vancouver, Wash., 
Sept. 30-Oct. 1. 


@ Seventh Annual Engineering Management Conference—The 
Statler Hilton Hotel, Los Angeles, Calif., Sept. 17-18. 


Public Utilities Association of the Virginias—41st Annual 
Meeting, The Greenbrier, White Sulphur Springs, West Va., 
Sept. 17-19. 


Instrument Society of America—14th Annual Conference and 
Exhibit, International Amphitheatre, Chicago, Ill., Sept. 20-25. 


Third Industrial Nuclear Technology Conference—Sponsored by 
the Armour Research Foundation and Nucleonics magazine, 
Morrison Hotel, Chicago, Ill., Sept. 22-24. 


Special Technical Conference on Non-linear Magnetics and 
Magnetic Amplifiers—Fourth Annual Meeting, sponsored by 
AIEE and IRE, Shoreham Hotel, Washington, D. C., Sept. 23-25. 


Second Electric Utility Seminar—Sponsored by the System 
Planning Committee of the PEA, Penn State University, State 
College, Pa., Sept. 23-25. 


Missouri Valley Electric Association—Accounting Conference, 
President Hotel, Kansas City, Mo., Sept. 24-25. 


Northwest Electric Light & Power Association—Annual Meet- 
ing, Vancouver Hotel, Vancouver, B. C., Canada, Sept. 28-30. 


National Power Conference—Sponsored by the American So- 
ciety of Mechanical Engineers and the American Institute of 
Electrical Engineers, Muehlebach Hotel, Kansas City, Mo. 
Sept. 27-30. 


@ Additions this week. 


RT&E Corp. 
Republic Steel Corp., 

Steel & Tube Div 
Roebling’s Sons Corp., John A 


Hi-Voitage Equipment Co 


Holan Sub. Ohio Brass C 
Holophane Co., Inc 
Hubbard & Co 


1-T-E Circuit Breaker Co 
Indiana Steel & Wire Co., Inc.. 


Johns-Manville 
Kearney Corp., James R 
Kellogg Co., M. W 
Kuhiman Electric Co 


Lapp Insulator Co., Inc 
Line Material Industries 


Moloney Electric Co 


Motorola Communications & 


Electronics, Inc. 
Narda Ultrasonics 
Ohio Brass Co 
Okonite Co. 
Orangeburg Mfg. Co 


Peabody Coal Co 


Pennsylvania Transformer Div., 


McGraw-Edison Co. . 


Pioneer Service & Engineering Co... 106 


2 S&C Electric Co 

Sangamo Electric Co 

Searchlight Section 

Shaw-Perkins Mfg. Co 

Southern States Equipment Corp.... 
Superior Cable Corp 

Superior Switchboard & Devices Co... 


.. | TC TP Teer oe 2nd Cover 
Thiel Tool & Engineering Co., Inc.... 113 
Turner Electric Corp 85 


United States Rubber Co 
United States Steel Corp 


Westinghouse Electric Corp 
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WOULDN'T YOU RATHER “CHOOSE” YOUR BATTERY ? 


That’s the surest way to meet your exact requirements. The 
straight facts are that different applications call for different 
battery types. But only from Exide can you be certain of getting 
the best type for you. Because Exide gives you the broadest 
choice. Exide-Manchex, the plante type unmatched for long life, 
features Silvium corrosion resistant grids ; Exide-Tytex is available 
with Silvium grids or calcium grids. You choose from the 
broadest range of capacities in the field. In every case, you know 
you are getting the extra dependability and value only Exide offers. 
Buy with confidence. Buy Exide. Rectifier and motor-generator 
chargers available to cover any application requirements. 


For complete information on Exide stationary 
batteries, write for new illustrated brochure. 
Exide Industrial Division, The Electric Storage 
Battery Company, Philadelphia 20, Pa. 


Exide-Manchex Batteries were chosen by Philadelphia 
Electric Co. for its Pencoyd substation. Exide-Manchex 
features the unique positive plate with spiral buttons of 
pure lead locked in a grid of Silvium, Exide’s patented 
corrosion-resistant grid alloy. 
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REDUCE OPERATING LOSS—New Kuhlman transformers’ lower USE SMALLER TRANSFORMERS to 


cm 


- " ™~ ie 4 
PS } ; ~~. @ , 3 y? ) 
m4 3 a & eee . * 


losses conserve generating capacity; put less drain per transformer boost KVA per pole. New Kuhlman 
on your system. designs come in smaller tanks. The same 
KVA now takes up less room on the pole. 
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IMPROVE REGULATION-—to fill new demands of COMPARE VALUE—This year Kuhlman offers a 
“Electric-Living”. New Kuhlman lower impedance, bigger core and coil in a smaller tank. Result: lower 


better regulation means less voltage drop and loss of losses, better performance at no extra cost to you. 
revenue during heavy loading hours. 


Get The Most For Your Transformer Dollar. Buy Kuhlman—Now ! 


KUHLMAWN TRANSFORMERS 
KUHLMAN ELECTRIC COMPANY, Birmingham, Michigan 


Manufacturers of transformers since 1894 
PLANTS: Bay City, Mich.; Crystal Springs, Miss.; Salinas, Calif. 








